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Bolt and Nut Threading Machinery. 

We show on this page two of the machines 
made for this work by Adams & Price Ma- 
chinery Co., Chicago, Ill., and on page 2 
some of the details of the machines. 

These machines are designed to present 
the advantages of both open and solid die 
machines, being practically, when cutting, a 
solid die machine, with the advantage of re- 
leasing the bolt after it is threaded. This 1s 
brought about by the automatic split head 
used with these machines. 

The dies are removable, easily ad- 
justed ; but when adjusted, are fixed 


and rigid. When the bolt is cut, the == 


split head releases it and permits the 
escape of chips. 

Every part of the machine can at 
any time be replaced with a duplicate 
piece. 

An oil pump is used, which forces 
the oil into the head, thus thoroughly lubri- 
cating both bolt and dies. 

Figs. 3, 4, and 5, page 2, show side, face and 
top views, with the head closed for cutting. 
Figs. 6,7, and 8, same views, with head open 
and bolt released. The head proper isa steel | 
forging, and the opening and closing bars, 
bar-locks, lock-pins, bushings and screws 
are hardened tool steel. 

It will be seen that four dies are used, set | 
diametrically are 
clamped rigidly in place by face screws; to 
remove the dies it is only necessary to loosen 
these screws. Each die is separately adjust- 
able by means of the adjusting-screw shown 
in Fig. 9. This is essential, because there is 
no certainty that the dies, however carefully 
made, will wear evenly. The accurate ad- 
justment of the dies, when new, is made 
certain by a circle cut on the face of head 
and on the dies. 

The automatic devices for opening and 
closing the head are shown in Fig. 10. One 
end of a horizontal lever, O, is pivoted to 
the front side of the solid shaft box of the 
machine, leaving the other end free. Through 
this lever a pivoted arm of a yoke, /’, passes 
perpendicularly, the lower end of which 
rests ina small recess in the bottom of the 
oil well, or basin. The yoke works between 
the flanges of a loose brass collar, (, held 


opposite. These dies 


by the flanges, MW, of, and moving on, the 
back plate of the head. 

The free end of the lever, (0, which has 
two lateral lugs, A, A’, and a pin, 0’, extend 
ing downward, engages itself on an adjusta- 
ble lock, 7’, provided with a shoulder, at- 
tached to the side of the basin. 

A rod, F, attached to the vise-carriage, 
and moving with it, passes through a guide- 
way in the lock, 7’, directly under tke lever, 
O. On this rod are placed front and rear in- 
clined and adjustable collars, S and S’. As 
the carriage moves back ward the rear collar, 

Tr. 


As the carriage moves 


S’, engages the lever, 0, with the lock 
closing the head. 
forward, while cutting, the front collar, S, 
which can be adjusted for any length of 
thread, disengages the lever-pin, O’, from 
the lock 7, and by means of a spring the 
lever is drawn back, opening the head in- 
stantly. 

The oil pump is operated by an eccentric 
on a hollow shaft, and forces a steady stream 
of oil through a tube, passing over ana 


pointing its nozzle into the die-head or car 
riers, and upon the dies and bolt, instead of 
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merely dropping the oil on the bolt. The 
oil and chips fall into a removable perforated 
chip pan resting on the front end of the 
vise-carriage. The oil drops through it into 
the oil-well, or basin, and is used over again. 
These machines are the invention of Mr. 
Adams, the president of the company. 
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Twist Drills and Twisted Arithmetie. 


By Frank H. Rrowarps 





I suppose somebody has got to have the 
last word, and I am not at all anxious to 
achieve that feminine distinction ; but really 
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Orrick, New York, AS SECOND CLASS MATTER 
Brother Ilobart is ‘‘ too funny for anything.” 
In the AmgrioAN Maoninist, June 27, he 
leads us through an arithmetical labyrinth, 
and emerges with the announcement that 
when cutting iron with a twist drill (1 don’t 
know whether it would work the same on 
brass with plenty of oil) you have to cut 
123 -+ square inches ,',” thick to get 1 cubic 

I knew the twist drill would 
do for Brother IHlobart what it would not do 
for any one else, but I really did not expect 
any achievement so wonderful. But figures 

| won't lie, you know. Iam not sufficiently 
skilled in arithmetic to safely judge 
whether Brother Hobart is more ex 
pert or less expert with a lathe tool 
than with a twist drill, but he certain- 
ly gets a more diverse variety of 
results out of it. Cutting chips }” 
thick on the lathe, he has to cut 10.66 


inch of iron. 
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square inches for each cubic inch of 

iron removed ; but when cutting chips 
', thick, he has to cut 42.64 square inche 
for each cubic inch cut off. Funny, isn’t 
it? Ile might get a new patent argument 
for coarse feeds out of it. 

Now let us see if we can go over this thing 
for ourselves, and get as much out of it as 
Brother Hobart does. You can compare our 
work with his as we go along, and tell us if 

| we make a mistake. 

First, we take the twist drill cutting the 
hole 1)” diameter x 12” deep, and for the 
sake of fair play we drop no decimals during 
the operation : 


LO x 1.0" x 76he x 19" 

21.2058 cubic inches of metal cut. 
Lo 1.5” x .7854 x 12 64 1357.1712 
square inches of surface cut with a feed 


| of 4,” Now, if we divide the surface cut by 
|the number of cubic inches cut, it will give 
us the square inches of surface cut for each 
cubic inch removed, and we have 


1357.1712 


Ye 21.2058 = 64 exactly. 


Quite a coincidence, certainly. In this 
operation we compute the cut of both lips of 
the drill. If we consider the cut of one lip 
only, it, of course, cuts but half the surface, 
and also removes but half the metal, and the 
result is the same. 

Now, with the lathe tool turning 16.5” 
diameter down to 15” diameter, if we carry 
the cut 12” we have 165 16.5 ~T854 
5 x 15 7854 87.11015, 
37.11015 12 445.3218 
metal removed. Then 
cut at each revolution 12” 
1’? feed, 3562.5744 the whole surface cut, 
and 35625744 445.3218 8 exactly. 
With |), feed, of course the quotient would 
be 16, with ,',” feed it would be 64, as we all 
know. 


then 
of 


11015, the surface 


and 


cubic inches 


or 


8, if we have 


Mr. Hobart must not be discouraged ; 
the first eminent mathematician 
who has failed to prove the self-evident. 


he is not 

It is proper to remind anyone who will do 
me the favor of going over this, that I am 
The 
point which Mr, Ilobart has been apparently 
trying to prop up with bis twist drill is one 
entirely irrelevant to that upon which I first 
took issue with him. I think Mr. Hobart 
will scarcely reiterate to-day that the twist 
drill is the boss of all cutting tools. But we 
cannot let incorrect arithmetic pass unchal- 
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I have too much respect for arith 


not just now engaged in discussion. 


lenged in Maouinist, you 


know. 


metic as one of the best tools of my trade, to 










patiently see it placed at a disadvantage. I 
think the machinist is poorly equipped for 
work—every-day work—and little likely to 
progress much, who does not keep his arith- 
metic—I don’t mean the book, of course— 
handy at all times and bright with constant 
use. It is the greatest of labor-saving devices, 
the finest instrument of precision, an unspar- 
ing critic, weighing the relative value of 
methods to improve them, a constant guard 
against ruinous mistakes, an essential cle- 
ment of all matters of record, the most potent 
weapon in all mechanical controversy. 

I agree with Brother Hobart in many 
things as heartily as I differ with him 
in others. I will kick as hard as he 

-in proportion to our relative size, a 
necessary mechanical reservation 
against Sunday work. Nine-tenths of 
it is certainly unnecessary, and the ar- 
guments by which it is usually en 
forced are very apt to be insincere’ 
Manufacturers develop an astonishing 
interest in the welfare of their oper- 
atives when their own pockets are likely 
to suffer from a little stoppage upon 
week days. I do not know any one 
who works for wages who is too 
wealthy, yet any one who would not be 
instinctively pleased by an unexpected 
chance to stop for a day or so for re- 
pairs would be a curiosity. 
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cess comes to him who applies the simplest 
means in the most direct way, and that, I 
suppose, is common sense. Well, if a fellow 
hasn’t the common sense to know that lying 
and sneaking don’t work, he hasn’t the com- 
mon sense to see in their best light the me- 
chanical relations of things. He should get 
a position in a bank; he has no business in 
a machine shop. I have a great deal of pity 


for a poor fellow that gets into a scrape with 
a job, and will do all Ican to help him out 
of it. Funeral sermons are the most unprof- 
itable of all discourses. 


The right kind of 
a man will feel badly enough over a job 
without any of your irritating eloquence. 
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chain about every other day. I think I have | 


sometimes had it break four or five times in 
a single day. The blacksmith used to keep | 
a stock of links bent up ready to weld in. | 
As soon as it broke I would be down on my 
back under the planer in about half a min- | 
ute, and I became quite expert at repairing | 
the old thing. One day young Ketchum sat 
on the floorin front of the planer scratching 
some castings, and I was in pursuit of the 
interesting at the other end of the shop. 
Suddenly there was a crash, and then young 
























































Then in his last, Mr. Hobart speaks of the 
dishonest concealment of errors of work- 
manship. It is the most detestable and un- 
pardonable of faults, and I am happy to say 
it is a very rare one in my latitude. Of 
course, the manner in which bosses take 
such things will make a great difference in 
the result. One cannot be too vigilant before- 
hand in foreseeing and preventing possible 
mistakes, and in guarding against careless- 
ness and its consequences; but he can be 
very much too severe in his denunciations of 
such things after their occurrence, and so 
promote the habit of concealment. If you 
can’t be honest yourself, and squarely shoul- 
der your own blunders, if you happen to be 
human, you can’t expect and you don’t de- 
serve to find honesty anywhere around 
you. 

Yet there are plenty of good mechanics 
that it would take a pretty bad boss to de- 
moralize into any serious act of dishonesty. 
A good mechanic is of necessity honest, in- 
dependently of all his surroundings. Thema 
chinist trade is, of all others, the trade that 
calls for common sense. The greatest suc- 
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Don’t care, is not the worst or most frequent 
fault of the machinist. 

Talking in this strain sends my thoughts 
backward over one or two of my earlier ex- 
periences. Something over thirty years ago 
I was at college at Plattsburgh, N. Y. The 
institution I attended had a water-wheel be- 
low and a big bell on the top. Gen. Banks 
used to put it that way. I didn’t know it 
then, but am quite well convinced now, that 
I had a pretty good time in those days. I 
certainly learned a great deal in that old 
shop, although at the time I thought I knew 
it all. We had quite a free-and-easy time, 
but we turned out lots of good work all the 
same. I have caught any quantity of fish 
out of the northwest corner window there. 
One season we had a run of young pickerel 
about as long as your finger, the prettiest 
little fellows I ever saw in my life. 

I was mostly running a planer at that 
time. It was a chain planer, about 30” x 30” 
x10’. It had long ago seen its best days, 


and they couldn’t have been very good. I 
had a perpetual and everlasting circus with 
that planer. 


Used to break a link of the 
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ran into the shop, the tool, cutting towards 
the cylinder, of course, had got to the cylin- 
der, and had got into the cylinder, and had 
almost got through the cylinder, and the 
confounded chain had no thought of break- 
ing. Nobody scolded me. It wouldn’t have 
done any good. They put the cylinder 
gently on its bed, and it went out into the 
world, and, so far as I know, lived its life of 
usefulness and activity unharmed ; but the 
thought of it troubled me by day, and visions 
of it haunted my dreams in the silent watches 
of the night for a long time. 

An encouraging word will help a 
fellow along wonderfully once in a 
while. I used to get such words about 
the time I am thinking of. Let’s see. 
I was fifteen, andI used to plane at that 
time some cast-iron tracks or slides for 
saw-mills, of which we made a great 
many. They were about eight feet 
long, pretty heavy to handle, and re- 
quiring some skill to pein(I don’t know 
how to spell that) them straight. It 
used to be Dave’s job, and Dave was 
the head man of the shop. Well, the 
proprietor remarked to me, by way of 
encouragement, that he didn’t see why 
I couldn’t plane the slides quite as fast 
as Dave planed them. That kind of 
thing helped me along wonderfully. 
Then he paid me fifty dollars for ms 
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Ketcbum began to squeal, and everybody 
ran to see what was the matter. The chain 
had broken and the platen had run off. 
Ketchum was not very badly hurt. A horn 
that stuck out about a foot at the front end 
of the platen to carry the dog, had dug into 
the floor and stopped it from falling clear 
off, or the boy would have been smashed as 
flat as a dollar bill. Iwas so badly scared 
that I looked like a white pig tied to a gate- 
post, as some one kindly remarked. 

At another time—it was in the spring-—I 
had on a cylinder, 18” x 48”, one of the old- 
fashioned fellows, planing the feet. ‘‘ We 
never won’t see no more sch cylinders as 
them air.” It took about three-quarters of 
an hour to run a cut over one of those feet, 
and it was no object to me, you know, to 
stick right alongside the old planer all that 
while. The bay was brimful of perch and 
alive with boats, and the boys were hauling 
in the fish about as fast as they could handle 
the lines, and I strolled down to the point of 
the island to see the fun. I saw the fun, and 
I kept on seeing the fun, and, when I came 
to my senses and thought of the cylinder and 


first two years’ work, and once, when he 
was feeling very good, he gave me one pea- 
nut. Every one can't expect to begin the 
trade under such favorable auspices. 

I acknowledge, with pleasure, a photo- 
graph of ‘‘ the scratched post.” It is one of 
the greatest of mechanical curiosities, and, 
as such, I will cherish it. The exclamations 
of horror among the mechanics to whom I 
exhibited it were thrilling and forcible. No 
one could gaze upon the picture unmoved. 
I hope the AMErioan Maontnist will be able 
to reproduce it as a warning to the mechani- 
cal community, although it was evidently 
taken under very unfavorable conditions. 
For the purpose for which it was taken, it 
would be more complete and satisfactory if 
Tom, the terrible, talkative, typical tool tan- 


talizer, stood beside it with a bushel basket 
full of feather edges at his feet, and his boot 
legs decorated with chalky hieroglyphics, 
according to his wont. I can never be too 
thankful for the discretion which deterred 
me from ever doubting the existence of the 
intensely abraded post. I still privately 
think that it was done in scratching the mud 
off, instead of feather edges. I am told iron 
is better to remove the latter. 
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Modern Locomotive Construction. 





By J. G. A. MEYER. 





FOURTH PAPER. 





TRAOTIVE POWER. 

We now come to the consideration of the 
size of cylinders necessary to turn the driv- 
ing wheels. Neglecting the friction of the 
machinery, we may say that the cylinders 
with a given steam pressure must be large 
enough to almost slip the wheels; that is, to 
turn the wheels without advancing on the 
rails, when the engine is attached to the 
heaviest train that it was designed to haul. 
Or, in other words, if a certain amount of 
weight is placed on the drivers to haul a 
given train, we must design our cylinders so 
that a sufficient power can be obtained to 
turn the wheels, and not more and not less, 
when the engine is attached to this train. 
This power which is necessary to turn the 
driving wheels under the above conditions is 
called the ‘‘ tractive power” of a locomotive. 
If the cylinders are too small in proportion 
to the weight placed on the drivers, then the 
engine cannot haul the train that it was 
intended it should do with this correct 
weight on the drivers. If, on the other 
hand, the cylinders are too_large in propor- 
tion to the weight placed on the drivers, 
then the engine cannot employ all its tract- 
ive power. In either case, there will be a 
waste of material and steam. Here, then, 
we see that in a correctly-designed engine 
there is a fixed relation or proportion be- 
tween its tractive power and the weight 
placed upon the drivers. The tractive power 
is not only dependent upon the diameter of 
the cylinders, but also depends upon the 
diameters of the drivers, the length of 
stroke, and the mean effective steam pressure 
per square inch of piston. 

Before the tractive power of an engine can 
be calculated, we must know how much of 
a resisting force is to be overcome. In 
Fig. 8 we have represented a pair of cylin- 
ders and one of the front pair of driving 
wheels of an eight-wheeled engine, such as 
shown in Fig. 1. One of the cylinders in 
Fig. 8 isconnected to the driving wheel ; the 
other cylinder is connected to a crank fast- 
ened to the same axle, and not connected to 
a driving weeel, because we have assumed 
that there is only one driving wheel on the 
axle. Let us also assume that the cylinders 
in Fig. 8, with frames, valve gear and all 
necessary mechanism, are firmly fastened to 
blocks or a foundation, so that this figure 
represents a complete stationary engine. 
The driving wheel is not to touch the track, 
but the whole engine is set high enough so 
that a rope can be fastened to the lower part 
of the driving wheel, in such a manner that 
when the other end of the rope is attached 
to a train this rope will be parallel to the 
track, as shown. When this engine is set in 
motion in a direction as shown by the arrow, 
it will haul the train towards the engine. 
Now, the power that this engine exerts in 
doing this is precisely the same as the 
tractive power of a locomotive designed to 
do the same amount of work. Should the 
total weight of this train be 1,000 tons, then, 
according to what has been said before, it 
will take 7,500 pounds to move it, and, there- 
fore, the stress, or the pull on the rope, will 
be 7,500 pounds. 

If, instead of fastening this rope to the 
train, we pass it over a pulley a, and attach 
a weight W to it, weighing 7,500 pounds, 
and, as shown on the dotted lines on Fig. 8, 
then the stress or the pull on the rope will 
not be changed, but still remain as before, 
namely, 7,500 pounds, and therefore we 
conclude that the power necessary to move 
the train is exactly the same as the power 
necessary to hoist a given weight. 

For the sake of clearness and simplicity, 
when calculating the tractive power of a 
locomotive, we shall hereafter always assume 
that the train resistance is represented by a 
weight W, fastened by the means of a rope 
to one driving wheel, as shown in Fig. 8, 
and that the cylinders must be made large 
enough to be capable of lifting this weight. 





But the reader may say that a locomotive | 
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has more work to do than the stationary 
engine here represented, because the locomo- 
tive must move its own weight, which the 
stationary engine has not to do. This is 
true, but it must be remembered that we are 
allowing 7$ pounds for every ton of the 
weight of train that is to be moved, and, as 
we have stated before, this may be con- 
sidered—and we do consider it so—as not 
only sufficient to move the train, but also 
sufficient to move the weight of the locomo- 
tive and overcome the friction of its mechan- 
ism. Yet we must again call the attention 
of the reader to the fact, that any particular 
or given speed is not yet taken into con- 
sideration ; we are simply proportioning an 
engine capable of moving a train very 
slowly. 

The foregoing being thoroughly under- 
stood, the solution of the following example 
will not seem so difficult : 

ExampL_e 4.—Find the diameters of the 
cylinders for an eight-wheeled locomotive, 
whose total weight on drivers is 20,000 
pounds, the diameter of the driving wheels 
is 45 inches, the stroke 20 inches, and the 
mean effective steam pressure 90 pounds per 






Fig.9. 
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square inch of piston area. 
believes that for the mean effective steam 
pressure 90 pounds per square inch is a good 
average, and this will always be adopted 
unless otherwise stated. ) 

From what has been said before, we know 
that the total adhesive force will be one-fifth 
of the weight placed on the drivers; hence 
the total adhesive force will be one-fifth of 
20,000, which is equal to 4,000 pounds. We 
have also seen that the adhesion is equal to 
the train resistance ; hence the weight W, in 
Fig. 8, which represents the train resistance, 
must weigh 4,000 pounds. Now, all we have 
to do is to find the diameters of the two 
cylinders, as shown in Fig. 8, capable of 
lifting this weight of 4,000 pounds; and so 
for all locomotives, when the total weight on 
the drivers is known, no matter how many 
driving wheels are to be placed under an 
engine, we always assume that the train re- 
sistance is represented by the weight W; 
that all this weight, or train resistance, is 
applied to only one driving wheel; and that 
the two cylinders must be made large 
enough, so that their combined effort will be 
capable of lifting this one weight W, which 
in all cases will be one-fifth of the total 
weight placed on all the drivers, because we 
have assumed that the adhesion is one-fifth 
of the total weight placed on the driving 
wheels. 

In our example, as we have already seen, 
this weight W is equal to 4,000 pounds, and 
the diameters of the driving wheels 45 inches 
each. 


(The writer | 


When the wheel has made one revo- | 
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lution, the weight W will then have been 
raised through a distance equal to the cir- 
cumference of the wheel, and this circum- 
ference is 141.37 inches, or 11.781 feet. 

In raising this weight, a certain amount of 
energy must be expended; and, to know 
exactly how much has been expended, we 


_must compare it to some standard or unit of 


energy. 

The small exertion that is required to raise 
or lift one pound one foot high is called 
the unit of energy or foot-pound ; hence, if 
two pounds are lifted one foot high, two 
units of energy have been expended, or, if 
five pounds are lifted one foot high, five 
units of energy have been expended ; and, if 
the five pounds are raised five feet high, then 
25 units of energy have been expended, be- 
cause, to raise the five pounds through the 
first foot, five units of energy will be re- 
quired; to raise them through the second 
foot another five units will be required ; the 
same for the third, and so on up to the fifth, 
making a total of 25 units of energy, or 
foot-pounds. 

In our example a weight of 4.000 pounds 
must be raised 11.781 feet high. To raise 
this weight through the first foot, 
4,000 units of energy or foot-pounds 
will be required ; and the same amount 
of energy will be required to raise it 
through the second foot,and again 
the same through the third foot, and 
so on until the height of 11.781 feet 
has been reached ; therefore, the total 
number of units of energy, or foot- 
pounds,that must be expended to raise 
this weight through a distance of 
11.781 feetis 4,000 & 11.781 — 47,124 
foot-pounds. And so for all engines 
we multiply the weight, W, in pounds, 
which represents the adhesion, by the 
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circumference of the wheel in feet, and the 
product will be the number of foot-pounds 
or units of energy that must be expended 
during the time the wheel makes one 
revolution. 

But the energy necessary to raise this 
weight is derived from the steam pressure in 
the cylinder, and since the mean effective 
steam pressure per square inch of piston is 
already given—namely, 90 pounds—it only 
remains to make the cylinder of such a 
diameter that we can obtain 47,124 units of 
energy for every turn of the wheel with a 
weight attached, as shown in Fig. 8. 

3ut now notice the fact that during the 
time the wheel makes one turn, raising the 
weight 11.781 feet high, the piston travels 
through a distance equal to twice the length 
of the stroke; the stroke being 20 inches, 
the piston travels through a distance of 40 
inches, or 3 33 feet. During the time that 
the piston travels through a distance of 3.33 
feet, 47,124 units of energy or foot-pounds 
must be expended, and therefore, dividing 
47,124 
3.33 
foot-pounds. This last answer simply means 
that in order to raise the 4,000 pounds weight 
through a distance of 11.781 feet, the weight 
being attached to the wheel, as shown, will 
require as many units of energy as to raise a 
weight of 14,151 pounds 3.33 feet high, the 
weight being attached directly to the end of 
the piston rod, as shown in Fig. 9. 

Now, it must be readily understood that 
the mean effective steam pressure on each 


47,124 by 3.33 feet, we have 14,151 








3 


square inch of piston will lift a portion of 
this weight of 14,151 pounds, and the amount 
that the pressure per square inch of piston 
will lift is 90 pounds, hence, dividing 14,151 
14,151 
90 
square inches. This means that the total 
piston area must be 157.2 square inches. But 


= 157. 


eo 


pounds by 90 pounds, we have 


157.2 


we have two cylinders; therefore ~ 5 
78 6 square inches in the area of one piston; 
and a piston having an area of 78.6 square 
inches, must be 10 inches diameter. Hence 
a locomotive having four driving wheels, 
with 20,000 pounds placed upon them, the 
driving wheels being 45 inches in diameter, 
and a mean effective steam pressure of 90 
pounds per square inch, will require cylin- 
ders 10 inches in diameter and 20 inches 
stroke. 

Here we have calculated the diameters of 
the cylinders suitable for a given weight 
placed on the drivers. We may reverse the 
order of this calculation, and find the neces- 
sary weight that must be placed on the 
drivers, when the dimensions of cylinders 
and diameters of driving wheels are given. 

Exampix 5.—The diameter of each cylin- 
der is 10 inches; stroke, 20 inches; diameter 
of driving wheels, 45 inches; mean effective 
steam pressure, 90 pounds per square inch 
of piston. What is the tractive power of 
such an engine? And how much weight 
must be placed on the drivers? 

The area of a piston 10 inches in diameter 
is 78.54 square inches. Multiplying the area 
of the piston by the steam pressure per 
square inch, we have 78.54 « 90 = 7058.6 
pounds total steam pressure on one piston; 
but there are two pistons, hence 7068.6 X 2 
= 14137.2 pounds, which is the total steam 
pressure on both pistons. The stroke is 20 
inches, and during the time that the wheel 
makes one turn, the piston has traveled 
through twice the length of the stroke, hence 
20 X 2 = 40 inches, or 3.33 feet, which is 
the distance through which the piston has 
traveled during one revolution of the wheel. 
Multiplying the total steam pressure on the 
pistons by 3.33 feet, we have 14137.2 < 3.33 
47076.876 foot-pounds, or units of energy the 
cylinders can exert during one revolution of 
the wheel. The driving wheels are 45 inches 
in diameter, hence the circumference of each 
wheel will be 141.37 inches, or 11.78 feet. 

+ eB 


1x-Commander Henry R, Gorringe. 

Henry RK. Gorringe, who recently died in 
this city was forty-four years of age. Early 
in the war of the rebellion he enlisted in the 
Navy, where, by his gallantry and ability, 
he gained rapid promotion, being at the 
close of the war Acting Volunteer Lieuten- 
ant-Commander. In 1868 he was commis- 
sioned as Lieutenant-Commander, which 
position he resigned a few years since. 

Commander Gorringe is best known in 
connection with transporting the Egyptian 
Obelisk, and erecting it in Central Park, an 
undertaking which he carried out so suc- 
cessfully as to elicit much favorable com- 
ment. Lately he has been engaged in an en- 
terprise for constructing iron vessels in this 


country. 

Commander (Gorringe was a man of 
marked ability, and varied accomplish- 
ments. 
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A railway is proposed in Louisiana to run 
‘*to a point just below Hard Times.” There 
are hundreds of other railway projects aim- 
ing to get past ‘‘ Hard Times” 
popular place. 


a very un- 
They are all pointed toward 
‘*Good Times Coming,” and will get there 
if they can wait long enough. 
= =: = 
There has recently been completed at the 
Cornell University, for use there, what is 
said to be the largest galvanometer in the 
world. It will doubtless be of great value 
to the electrical engineering department of 
the University. 


Railway Age. 
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Rev. Dr. Talmage says ‘‘ people can’t go 
to heaven by steam.” He has never wit- 
nessed the effects of low water and a hot 
crown-sheet. 






































4. 


The ** Mogul” Stationary Engine. 





The general design of this engine is very 
clearly shown in the engravings, pages 4 and 
5. The frame is of the horizontal girder 
type, modified so as to secure along bearing 
on the foundation. The bottom of the bed 
is in the form of a trough, which serves to 
collect all drip, and to stiffen the frame. 

The ports extend to the bottom of the bore 
of the cylinder, so as to drain all water of 
condensation from the cylinder. 

tods and pins are of steel; crank coun- 
terbalanced. 

The cylinder is jacketed to reduce the loss 
from radiation. 

In sizes these engines range from 7” x 12”. 
rated at 10 horse-power, to 18” x 24”, rated 
at 100 horse-power. 

They are made by Merwin McKaig, Cum- 
berland, Md. 
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Hints on Nickel Plating. 





(From The Jewelers’ Journal.) 

In order to prepare articles for a coating 
of nickel, it is necessary that they be well 
cleaned, to remove any grease or oleaginous 
matter in which they may have come in 
contact. To level or smooth the surface of 
the article, the emery wheel is generally first 





used, and this is followed by the buffing 
wheel, which gives a finely polished surface. 
A rag wheel, made of disks of common cloth 
put upon a mandril, and held by flanges, 
rouge being applied to the cloth, is the gen- 
eral means for giving the final polish, for the 
higher the polish the more satisfactory will 
be the result after the nickel is upon the 
surface. 

The cleaning follows the final polishing, 
and to remove all traces of grease, etc., a 
bath of benzine, lye, or soda is generally 
employed. Sometimes a thick mixture of 
powdered chalk or whiting mixed with a 
little aqua ammonia is used, the work being 
held with wooden clamps while being 
brushed with the mixture, so that any con- 
tact with the fingers is avoided. The articles 
are then washed in clean running water, 
and as a test of the requisite cleanness, when 
lifted from the water the aqueous film will 
appear evenly on all parts of the surface. The 
work is then ready to be placed in the bath, 
which should be done as soon as possible. 
If great care be not taken to remove all 
traces of grease, oil, dust, or dirt, the result 
will be unsatisfactory. 

The bath in which the work is to be placed 
can be composed of sulphate of nickel and 
ammonia, with pure rain or distilled water 
about ten ounces of the salt to each gallon of 
water. This bath should be so covered as to 
protect it from dust and impurities that may 
The 


impair its qualities. tank or vessel in 


which the bath is contained may be made of | 
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wood, and coated on the inside with melted 
asphaltum or asphaltum varnish. For small 
baths a porcelain-lined iron tank of suitable 
dimensions or a common stone jar may be 
used. 

The work may be suspended from copper 
wires or rods, which are laid across the top 
of the tank, connecting links or hooks being 
used to connect the work with the rods. A 
wire from the zinc of the battery is connected 
to these rods, while another wire is con- 
nected to the nickel anode or feeding plate. 
The anodes may be suspended around the 
sides of the tank or facing the work, care 
being taken that they be not too near the 
articles. They may be suspended by rods or 
copper hooks, but these hooks should not be 
permitted to touch the liquid. 

The length of time that the work should 
remain in the bath depends on the thickness 
of plate wanted and the strength of the bat- 
tery. A weak battery in long exposure gives 
the best results. If the battery be too 
stréng, the work will present a gray, rough 
or dark appearance. If too weak, it may 


present an imperfect granular appearance. 
When the work is first put in the bath it 
should be moved about, so as to free it from 
any air bubbles that may adhere to it. 

The amount of battery power for a given 
zinc- 


amount of work should be in the 
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exposed surface about equal to the surface 
of the work exposed in the plating bath. 

The surface of the nickel anode should be 
no less than the surface to be coated. It 
may be much greater than the surface to be 
coated and more and better work will be the 
result. 

In large establishments the dynamo-elec- 
tric machine is almost exclusively used for 
plating, but in a small way the small battery 
is generally employed. ‘This battery is well 
known, and has the merit of being cheap 
and easily managed. Almost any work of 
natural philosophy will give its construction 
and management. 

On removal of the plated work from the 
bath, it should be rinsed in cold water and 
then transferred to hot water, which will 
cause it when taken out to dry quickly and 
perfectly. 

It may be necessary to cover articles of 
iron or steel with a thin coat of copper to 
make the nickel adhere. This may be done 
by a cyanide bath, which is prepared by 
dissolving precipitated oxide of copper in 
cyanide of potassium, using a copper plate 
as an anode. After removing from the 
copper bath, wash quickly with water and 
place in the nickel bath. If the coppered 
surface be allowed to dry or tarnish the 
nickel will not adhere. 

There is a method of plating with nickel 
without the use of a battery; it is briefly 
this : In a copper or porcelain plating vessel 
put a concentrated solution of zinc chloride, 
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dilute it with from one to two volumes of 
water and heat to boiling. If any precipi- 
tate separates re-dissolve it by adding a few 
drops of hydrochloric acid. A few grains 
of powdered zinc are thrown in and the 
internal surface of the vessel is covered with 
a coating of zinc. The nickel salt is then 
added until the liquid is? distinctly green. 
The articles to be plated, being thoroughly 
cleaned, are introduced, together with some 
fragments of zinc. The boiling is kept up 
for about fifteen minutes, when the process 
is finished. If a thicker coating .be desired 
repeat the operation. 
I 


Cutting Tools. 





By S. W. GoopyEar. 





I have been reading up about cutting 
angles, and clearance angles, and necessity 
for thread tools leaning in one direction for 
cutting right-hand threads, and in the op- 
posite direction for left-hand threads. I must 
confess that I forge and grind all sorts of 
lathe and planer tools and don’t know 
enough about the proper angle by actual 
test to venture an opinion as to just what it 
should be. But I am clear on one point, 
the clearance angle must be sufficient to not 
permit the tool to ride, even after the first 
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edge is worn off alittle. And Iam just as 
sure of another thing, the smallest amount 
of clearance, which insures this is, for most 
tools, the best. 

Suppose we could have a full set of lathe 
tools with the angles at top and underside 
just right. (No matter what just right is, 
for, as it is a well known fact that opinions 
vary on the subject, it will be as well to give 
no figures). With but one man to use this 
set of tools, and he restricted to using the 
one set only, his work should require him to 
use the tools alternately on several different 
lathes made by different machine builders. 
That the diamond point tools have been 
pronounced just right by the stickler for 
exact angles of clearance and cut, will be 
of little avail, when it is found that on one 
lathe it is impossible to get the point low 
enough to clear at all, except by blocking up 
the back end of the body of the tool until, 
instead of the horizontal position which it 
should occupy, it assumes an inclination 
which even the small boy with any hand- 
sled experience knows at a glance is a long 
way from level. 

How does a tool cut, set in thisway? You 
never tried it! Well, you should be thank- 
ful. What am I driving at? This: The 
relation between the bearing fixed for tools 
in tool-posts—as different makers fix it— 
and the axis of the spindle varies so much 
that a tool which is just right for one lathe 
can Only be used at a disadvantage, or, per- 
haps not at all, on a lathe of the same swing 








built by another maker, and, that while it is 
probable that there is a right shape for tools, 
it is necessary to know what are the facilities 
for setting them, in order to determine whut 
right is, for the particular lathe in which 
they are to be used. 

Rigidity of adjustment; as short a sectio: 
of the body of the tool projecting beyon| 
the tool-post as convenient; suitable ~ 
angles for cut and clearance; these cond 
tions should be sought in the interest o! 
prevention of spring, and chatter, rath 
than to spend time in figuring out the exa 
shape of ‘‘ camel back,” which, if it springs 
will spring out of the work, instead of sprin 
ing in deeper to catch, (this is the theory, is i! 
not?) and which after all needs to be s 
more exactly in keeping with its shape than 
most other tools, or it will aggravate th. 
difficulty which it is expected to cure. | 
this matter of suitable clearance and bes 
cutting angles, it will not do to depend upo: 
the shape of tool too rigidly. Shape of too 
character of tool-post, but, more than al! 
else, the good judgment of the latheman in 
setting the tool, come in to make up the rev 
angles of cut, and clearance, in many we! 
working tools, which, if considered by them 
selves would be called faulty in shape. On 
the other hand; tools of the most perfect 
shape may be bunglingly set, or, may b: 





used in lathes where it is impossible to sct 
them properly. Brain; good reasoning 
faculty on the part of the man who uses the 
tools; ability to distinguish between 7reu 
angles of cut and clearance as tools must be 
set, and apparent angles as shown by thi 
tools themselves, these will continue in th« 
future, as in the past, to stand in the way of 
any man, who, with protractor in hand, tries 
to tell the machinist in figures the suitable 
angle for lathe tools. 

Some of the closest workmen at the lath« 
have never tried to determine what was 
right by any test or formula, but give them 
any tool with the statement that it was just 
the right shape for that kind of tool, and 
they will say: ‘‘ Depends on what lathe it is 
to used in; on what size of work; on what 
material; in what condition the material is 
of what quality of steel the tool is made 
how it was hardened; whether it is thor 
oughly hard, and still has tenacity to carry 
a fine edge; or, whether it is in condition t 
crumble unless the edge is thick.” 

We fellows whorun lathes on promiscuous 
work have a good many things to think of 
Look at these two diamond-point tools 
One has a long blade standing out of a 
vertical position when the body of the too 
rests horizontally in the tool-stock at least 
thirty degrees, and may be, if we try th 
protractor on it, we shall find it nearer forty 
five degrees than anything else. The black 
on the other stands exactly vertical, or at an 
angle of ninety degrees from the body of th« 
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They are both good tools. The first 
must be set ’way above the center, and 
the other must be set clear down to 
the center. If we set this last one above 
the center in the least degree, it will not 
clear. Is we set this long-nosed tool, with 
its nose sticking ’way out down at the 
center, it won’t cut, it will tear, and chatter ; 
but when we get it’'way up above the center, 
where there is just about clearance enough 
s) that the blade goes clear of the work, 
and the top of thetool comes in contact with 
the chip which it is to remove, at a cutting 
angle, instead of scraping, why, then, its all 
right. There must be a little lee-way. You 
must have a chance to raise and lower. 

We used to forge our own tools, and then, 
knowing what lathe we were to use them in, 
we could guess mighty close to the shape ; 
but now, since the advent of tool-dressers, 
who do that work for the whole shop, and 
tool rooms, out of which the tools are dealt 
to all hands, it is different. Tool-posts 
which raise and lower, and can be made 
firm in any position, and give 
a good solid bearing exactly 
level, for the tool to rest on, are 
pretty good things. Just think 
of the bother we used to have, 
blocking up with bits of iron 
and steel, and nuts, and wash- 
ers, and cut nails, and how we 
used to let slip now and then a 
cuss word when some pet block- 
ing piece was borrowed by a 
shopmate who forgot to return 
it. No matter if it was only a 
cut-nail, there could not be an- 
other found in a whole keg to 
fillits place. And so we would 
hunt for it, and mourn, and 
profane. We don’t do so, so 
much, now. It’s a bad habit 
to swear, and the less loose 
traps you have for the other 
fellows to bor steal, the 
less danger there is of swear- 
ing. 

What did you say about 
clearance on a thread tool? If 
a thread tool has about the 
right amount of clearance, and 
is set where it must be to cut a 
perfect thread, that is, at the 
center, the lower half of the 
circle of that which is being 
threaded falls away so fast, that 
for us plain, practical men in 
cutting Y-threads, we often use the same tool 
with which to cut both right and left-hand 
threads. Of course there must be clearance 
enough on both sides of the tool, but, 
unless we have very coarse threads to cut, 
when there is clearance enough on the lean- 
ing-away side of the thread, there is not 
enough too much on the overhanging side 
to do any particular harm. Anyhow, we 
cut pretty good threads with tools which we 
grind by eye, except so far as the use of the 
thread-tool gauge is concerned, to get the 
proper shape of thread. 


tool. 





About this matter of clearance, and how 
to set tools, you would be surprised to see 
the variety of ways in which the same tools 
have to be set on account of differences in 
size of work, stock, condition of stock, ete. 
Did you ever see anybody set a tool bot- 
tom side up, and turn out a hole by working 
at the back side? What excuse could there 
be for doing so awkward athing? Well, I 
don’t mind telling you. With the hole to 
turn in a piece, which, bolted to the face- 
plate of the lathe, left the face of the piece 
where the hole was to be turned out nearly 
two feet from the face-plate, the weight of 
the piece overbalancing the weight of the 
pindle of the lathe, so that, whatever there 
was of play in the back bearing, or spring in 
spindle or face-plate, developed into a hang- 
ing down of the front of the piece, there 
was a tendency under the strain of cutting 
the lightest chip even, with a tool set in the 
ordinary way for the front of the piece to 
lift up, and set up the worst chattering 
imaginable. This was cutting against the 
weight of the piece as the resisting force. 
By turning the tool over and working on the 
back of the hole, cutting from the upward 
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motion of surface, the hanging down of the 
weight already forcing the back journal to a 
solid bearing, the strain of cutting only 
tended to make the resistance more rigid. 
Of course this sort of turning requires that 
the carriage be gibbed down snugly, and, it 
is not best, perhaps, for all the boys to try it 
for a regular thing, but, as an illustration of 
why some tools chatter, and how to stop 
them, this may set some of them thinking 
how to set tools right side up, just right. 

Did you ever notice what a passion some 
men have for setting all turning tools ’way 
up above the center ? And, do you know that 
some of them don’t seem to have learned 
that there is any difference between setting a 
tool above the center for turning down a 
shaft, and turning out the hole in a pulley to 
fit the shaft; when the fact is, that the 
effect of carrying a tool below the center in 
turning out a hole, is precisely the same as 
that of setting above the center in outside 
turning, and with tools of excessive clear- 


ence, with points well out, there is no way 
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S. A. Smith, 59 South Canal street, Chicago, 
[ll., is the manufacturer’s agent for the sale 
of these tools. 

<--> 
Casting Steel in an Ordinary Cupola and 
Publishing the Process. 





By Roserr E. Masters. 


The American Maoninist, July 5th, 1884, 
contains the following inquiry in connection 
with an article on ‘‘ Blacking Loam Moulds” 
from the writer : 

I want to ask the readers of the AmERIoAN 
Macninist if they know anything about 
melting steel in a common foundry cupola. 
I mean steel alone. I understand the steel 
mixture. This firm uses about one thou- 
sand tons of steel a year in the manufacture 
of steel plows, and have tons of steel scrap 
on hand, which is a dead loss down here. 
If I do not get any information, Iam going 
to try a small heat, and I'll let the result be 
known through this journal. 


This was the beginning of the discussion 


on steel melting, and as I did not succeed in 
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to strike a good cutting angle for the point | 
of the tool, as considered in combination 
with the periphery of outside turning except 
to set high, and equally necessary is it in the 
case of inside turning to set low, when such 
tools must be used. 

Who has not seen, sometime, an inside 
turning tool which was a diamond-point 
setting ; at right angles with the body of the 
tool, the point being so long, and setting so 
high, that to permit the body of the tool to 
clear, the point must be set above the 
center? How a such a tool will chatter and 
tear ! 

ee 

The Peerless Emery Wheel Dresser. 

The form and construction of this tool are 
shown in the engraving. The 
tains a solid steel cutting cylinder, which 
forms a combination of cutting edges ; these | 
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obtaining the desired information, I began 
to experiment for myself. The AMERICAN 
Maouinist of August 23d, 1884, and April 
25th, 1885, published the results, which, to 
gether with an editorial on this subject in 
issue of May 16th, 1885, have been copied by 
the mechanical journals in this country and 
Europe. 

Letters of inquiry from firms all over this 
country, together with a number from the 
British provinces and England, arrived in 
every mail asking for complete detail. Sev- 
eral of them contained checks for a reason- 
able figure as a compensation for the infor- 
mation they asked for, but a large majority 
wrote that they ‘would appreciate the in 


’ 


formation,” and did not even enclose a stamp 


for an answer. Let me illustrate: In one 
day I received letters from twenty-four 
firms. One of them contained a check for 


fifty dollars, one contained a stamped en 





are tempered so as to give them great 
strength and hardness. The shield over the 
cutter guards the eyes of the operator while 
using the tool. 

In using this tool the wheel is run at 
ordinary working speed, with the rest about 
level with the center of the wheel. This 
will true up the wheel without breaking 
pieces from it. 

If the wheel is only glazed, it is not neces- 
sary to use the rest; holding the tool on the 
top of the wheel will accomplish the de- 
sired end. 


velope, and two contained postage stamps ; 
the other twenty ‘‘ would appreciate the in- 
formation.” 

I am willing at all times to give all the in- 
formation I am able to on this or any subject 
pertaining to foundry practice, through the 
medium of the AmerioAN Maoninist, and 
upon whatever subject I may write, if there 
is any individual or firm who fails to un 
derstand it, or desires more information on 
the subject, and will their wants 
known through this journal, I will be glad 
to answer to the best of my ability through 


make 
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the same medium, so 


more than one. 


that it will benefit 
I do not speak complain- 
ingly, and my reason for writing this is I 
dislike to let unanswered. I 
have a large number on hand now which I 
will answer in a general way on all points 
about melting steel, preparing the moulds, 
etc., etc., in an early issue of the AMERICAN 
MAOHINIST. ut it ought not to be expected 
of me to furnish information in a private 
way, which calls for time, stamps, paper, 
and envelopes, just to be appreciated. Let 
ters continue to arrive. Yesterday I re 
ceived a check from a firm in Ohio, and | 
am in correspondence with two large iron 
works in England. 


a letter go 


Since April 25th, 1885, much interesting 
information has been published in the 
AMERICAN MAoninist on melting steel, es- 
pecially articles from A. J. Stevens, General 
Master Mechanie Central Pacific Railroad, 
on ‘ Utilizing Steel and Wrought-Iron Bor- 
ings and Turnings,” issue June 6th, also J. 
Mclkvim Chace’s article in June 13th 
‘* Melting Treasury Steel Plates 
and Dies to Destroy Them.” 
This is valuable information 
that many of us would never 
have known, had it not been 
for this article, in which he in- 
forms us that they “have 
melted this steel plate and dies 
for the past twelve or fifteen 
years,” charging it into the 
cupola with a small portion 
of cast tron scrap. 


issue, 


In all that has been written, 
I must say that Thomas D. West, 
in his article in this journal, May 
30th, 1885, on ‘Melting and 
Mixing Steel with Cast Iron to 
obtain Strong Castings,” is the 
only one who has written and 
appreciated the full force of 
the question which heads this 
article, /.e., melting steel alone. 

Several years ago the writer 
had charge of a foundry mak- 
ing mining work, and we used 
considerable of the steel mixt- 
ure in some of the work. It is 
easier to melt steel with part of 
the charge cast iron, than it is 
to melt steel alone, and it is 
easier to handle and pour after 
it is melted. I did not know 
of steel being melted alone in 
any ordinary cupola, nor could 
| I find by the most diligent inquiry that it had 
been done before, until this discussion in 
the AMERicAN Maouinisr brought it out. 

Now, we would like to hear from those 
who have had experience in melting steel or 
wrought iron of any kind in an ordinary 
cupola, without any cast iron mixture. 

That this was accomplished long before 
the writer succeeded in doing it, the follow- 
ing from the Philadelphia Hvening Star is 
evidence. 

Kditor Hvening Star: 

I smile as I read the article on ‘‘ Using 
Old Steel Rails” in your issue of 22d inst., 
and knowing the honesty of your bright  lit- 
tle paper, both in politics and the interest 
taken in our city’s manufacturers, I write 
that you may tell Mr. Masters and the Co 
lumbus, (ia. people to stand back and have 
our own Philadelphia take the lead in this 
(to them) new idea, 

The company I have the honor to repre 
sent have melted steel rails, wrought-iron 
rails, solid wrought-iron anvils (some of 
them weighing 400 pounds each), and other 
common wrought-iron scraps. since 1875. 
As to plow and agricultural steel, that was 
being melted by us while your printers were 
setting up the notice of it. 

Our output averages three million (3,000, 
000) pounds per year, making nearly thirty 
millions (30,000,000) of pounds melted by 
us before our friend Masters melted one 
pound. We have not been aware that steel 
rails are of no value. We would be glad to 
name a price for all the Baltimore and Ohio 
have. 

We hold a medal and diploma from the 
Centennial Exhibition for a new industry, 
given us in 1876, and while like most Phila 
delphians, we are modest, ‘‘ hiding our light 
under a bushel” (partly te keep somebody 
from stealing it), we don’t propose Colum. 
bus, Ga., shall blow it out without a protest 
from Yours respectfully, 

J. H. ARMBRUSTER, 
Treasurer Philadelphia Tool Co, 
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A marked copy of this paper was sent to 
Upon receipt of 


the Columbus Iron Works. 
it I wrote Mr. Armbruster, and the follow- 
ing exchange of letters took place, which I 
give in full to convince manufacturers (some 
of whom have doubted) that this thing can 
be done and made profitable. It is no breach 
of confidence to present this correspond- 
ence, as it was started through the press. 
Iam willing to close it through that medi- 
um, but prefer the AMEricaN Maoninist, for 
the reason that it will go into the hands of 
more people directly interested in iron and 
steel industries. 


OrricE CotumBus Iron Works Co , } 
Co.umBus, Ga., April 29, ’85. 5 
J. H. Armprustrr, Esq., Philadelphia, Pa. 
Dear Sir,— We to-day received a copy of 
the Hvening Stur contamning a letter from 
you, marked for special notice. I have no 
desire to take from you or your firm any 
honor that may be due you in regard to steel 
melting, and intended to have your letter 
republished in the AMerioan Macuinist, but 
thinking from your position in the Phila 
delphia Tool Company’s office, that you were 
not a practical foundryman, I concluded to 
write you direct, to see if you understood 
the import of the article which was the basis 
of vour letter to the Star. 
We do not pretend to say steel rails or 
scrap were never melted before, but we 
have failed to learn of its being done in an 
ordinary or common foundry cupola, the same 
as is used in every foundry in the country 
for cast iron. 
Will you be kind enough to write me if 
you melt the steel alone in this manner with- 
out the mixture of other metals, or send an 
account of your method to some reliable 
mechanical journal, like the American Ma 
onmist. Will you also permit me to send a 
friend to your foundry, at some heat in 
which you melt heavy wrought-iron anvils 
and wrought scrap in a common cupola, to 
learn the percentage of loss on that class of 
scrap, or advise me yourself on that point. 
I remain, yours truly, 
Rosert E. Masrers. 





PmapeLrara, May 2d, 1885. 

Roserr KE. Masrers : 

Dear Six,—In reply to yours of April 29, 
I sent you the marked copy. I understood 
fully the import of your communication. 
We use an ordinary foundry cupola, and we 
took it after it had melted nothing but cast 
iron for years. It is quite small in diameter, 
and we suffer on that account. What we do, 
and how we do it, is ours (so long as we 
can keep it). We have kept it 11 years, 
but to give you a pointer, will say we don’t 
use anything in the way of other metals. 
Mark you, all wrought-iron scrap, anvils, 
wrought rails, steel rails, malleable iron, 
anything youcan pick out that you can’t 
melt, run the furnace 9 hours at a stretch, 
give it to you hot enough to pour needles, 
give you a clean drop. The wastage you 
would not believe if I'd tell you. It costs 
lots of money to find it, as you will know if 
you try. Will let your friend see it, or 
teach it to you for $5,000. Don’t propose to 
write to any mechanical journal. Don’t 
calculate to let anybody steal it if we can 
help it. Sorry we seem so selfish, but | 
don’t see any profit to this firm or me in giv- 
ing away results that you or any other man 
can’t get without much loss. 

J. H. ArMBrustTER, 
Treasurer. 





Orrick Eouirsk Winp ENGINE Co., ) 
Brxorr, Wis., May 15, 1885. § 


J. H. ArmBrustEr, Esq. : 


Drak Sir,—Yours of May 2d was for- 
warded to me from Columbus, Ga. I am 
afraid, from the tone of your leiter, you did 
not ‘‘ understand the import of my communi- 
cation.” As I have melted some fifty tons 
of steel scrap in the last year, made success- 
ful trial heats of melting steel rails and 
poured the fluid metal into green sand 
moulds, and produced some very nice smooth 
castings of various kinds, Iam not disposed 
to squander $5,000 for any information I 
have obtained from practical experience ; but 
you seem so satisfied that you alone possess 
a knowledge of the art, I am willing and 
ready to deposit that amount against a like 
amount from you that you can’t melt any 
class of me you named that I cannot 
melt, and, as I did not steal the information 
from you or any other person, I feel at 
liberty to give the public the benefit of prac- 
tice that was original with me, no matter 
how long it may have been practiced previous 
to my efforts. I do not wish to work and 
study for glory alone, nor am I of a disposi- 
tion to shut myself up like a clam, because I 
can’t go out of my shell nor want any one 
else to come in. Therefore, I gave the de 
tails of a heat in the AMERIOAN MAoniINIst, 
April 25th, and there is an editorial in that 
issue, also, in May 16tb, on a trial heat of 
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articles is the exchange of information on 
subjects relating to foundry practice, and it 
is a satisfaction to me to feel I have benefited 
some one, or the world is a little better off 
for my being in it. I never publish any of 
the firm’s business I am with that they object 
to having made public, but any experiments 
that are original with me I feel at liberty to 
publish. 

I can refer you to this firm—the Eclipse 
Wind Engine Co.. Beloit, Wis.—who wil 
testify that since I have been with them I 


had on hand. As I told you in a former let- 
ter, I did not want to rob you of any credit 
due you; therefore, if the AmgRIOoAN Ma- 
OHINIST will give space to our exchange of 
letters, I will let the public give you all the 
credit due, and I will only ask that portion 
they are willing to grant me. 
Yours, 
Rosert E Masrsrs. 

The Schwartzkopff Universal Control and 


Safety Apparatus for Steam Boilers. 





This is a device that, though quite simple 
in its construction, combines in itself the 
functions which so far have been divided 
between several appliances. It is intended 
to furnish reliable guard against all direct 
causes of boiler explosions by controlling the 












processes in the boiler, and giving an audible 
and visible sign in cases when such pro- 
cesses take an undesirable and even danger- 
ous course ; that is to say : 


1. If the highest admissible steam pressure 
be reached or exceeded (thus controlling the 
steam gauge and the safety valve). 

2. If the water in the boiler has sunk be- 
low the lowest admissible level (thus con- 
trolling all apparatuses for recognizing the 
water level). 

3. If the water in the boiler should have 
reached a temperature which exceeds the 
one corresponding with the pressure shown 
by the steam gauge -7. ¢., in case of a re- 
tardation of the ebullition. 

4. If the boiler is being heated without 
containing any water at all. 

For the cases noted under 3 and 4, no 
practical apparatus appears to have been 
devised heretofore. 


The principle upon which the apparatus 
produces this variety of actions is that the 
heat of the steam or water in the boilers (or, 
in case of dry heating, the radiating heat of 
the boiler plates) melts certain alloy rings, 
which, when melted, produce a metallic 
contact between two otherwise insulated 
copper rods, thereby completing an electric | 
circuit and bringing into action one or more 
rattling bells, and cause the falling of the 
number of a signboard, corresponding with 
the signaling boiler, thus indicating the 





steel rails, 


boiler which is at fault. 


I confess my object in the publication of | 


have utilized all the old wrought scrap they | 
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The apparatus consists, as will be seen 
from the cuts of two concentric metal 
| tubes, @ and 7, the inner one of which is 
closed at the bottom and open at the top, and 
which reaches down into the boiler to 
about half-an-inch from the highest fire- 
touched surface of the fire-box or fire-tubes. 
| The outer tube is open at the bottom, and 
reaches down into the boiler to the lowest 
| admissible water level. 
There remains an open annular space of 
| about half-an-inch all round between the two 
|tubes. The same arrangement of concentric 
| tubes, with an open annular space between 
|them, is repeated at the head of the appa- 
| ratus A, the latter and the lower part being 
‘connected by means of a winding tube o. 
|The annular space in the upper and lower 
| part is thus interrupted and reunited for the 
| purpose of obtaining a greater cooling surface 
|for the head of the apparatus at a smaller 
| height. 
| The apparatus being fixed as shown, closes 
the boiler entirely, thus allowing the former 
|to be controlled, to work, to be readjusted 
| without the escape of steam or water, or 
without the necessity of interrupting the 
working of the boiler in the least. The 
inner tube is traversed from end to end by 
| two strong nickel-plated, insulated copper 
wires, d and d, which are provided with 
| terminal screws for the connection, by con- 
| duct wires, with the alarm bell, electric bat- 
tery and signboard, and, together with the 
insulators, m, m, and two hermetically 
| closed melting boxes, v, 0, form a system 
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| which can easily be inserted into and with 
drawn from the inner tube. Into the two 
|last-named boxes there are fixed two slit 
alloy rings, which are adjusted so as to melt 
at certain degrees of temperature, viz.: The 
upper ring melts at the boiling point of 
water, the lower one at a temperature 
slightly exceeding that one which corre- 
sponds with the highest steam pressure with 
which the boiler may be safely worked. At 
the head of the outer tube a small cock 4, is 
fixed, by which the air contained in the 
annular space at the time of raising steam 
can be allowed to escape. 

The apparatus is now put into operation 
under the following conditions : 


The alloy of the top ring will melt and ring 
the bell as soon as the water in the boiler 
sinks slightly below the lowest admissible 
water level, as then the water in the annular 
space will no longer be kept therein, but fall 
into the boiler and be replaced by steam, 
which at once heats the head of ine apparatus 
beyond the melting point of the upper ring. 

The alloy of the lower ring will melt as 
soon as the temperature corresponding with 
the highest admissible pressure is reached, 
or just surpassed. This will take place: 


1. By the heat of the water in two cases: 
(a) If the pressure of the steam exceeds 


the fixed limit. (+) If the water gets 
heated to a dangerous degree without 
the pressure increasing correspondingly 
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2. By the radiating heat of the boiler 
plates, in case of fire being got up without 
the boiler being properly filled with water. 

In all these cases the molten metal pro- 
duces a metallic contact between the rods, 
and puts the alarms into operation. 

It will be seen from this arrangement, 
that the Schwartzkopff apparatus fulfills in 
every respect the task of controlling with 
certainty the state of water and steam for: 

1. There is no movable part at all; it is 
fixed to the boiler and acts as a kind of 
signaling thermometer. As the danger of 
explosion originates in the heat of water and 
steam, and as the pressure of the latter is 
only a consequence of the temperature, it is 
certainly preferable to use the original cause 
to indicate impending danger. The danger 
of an outside incrustation of the apparatus 
is reduced to nil, as the water contained in 
the annular space will not circulate at all, 
but remain in a state of stagnation; besides 
all the surfaces of the same are arranged 
vertically, so that no sediment can settle on 
the same. 

2. The sensitive parts, the alloy rings, are 
hermetically enclosed in the melting boxes, 
and thus not being exposed to any outside 
influence, keep their melting point for any 
length of time. 

3. The apparatus closes the boiler entirely, 
and acts under the influence of heat only, 
preventing at the same time the escape of 
steam or water. 

4, It is quite optional on the part of the 
boiler owner at what water level or at 
what excess of pressure the signal is to be 
given. The low water alarm will be given 
as soon as the level has sunk slightly below 
the opening of the outer tube, and _ this 
needs only being arranged wherever it is 
required ; too high pressure will be indica- 
ted by the melting of the lower ring, which 
may be had of any melting point desired. 
Thus a boiler owner may choose his own 
ring, and have an over-pressure indicated by 
the alarm of 5 lbs. or 25 lbs. over the usual 
working pressure. In the case of dry heat- 
ing the radiating heat of the boiler plates 
(in whose immediate vicinity the lower ring 
is fixed) will melt the latter long before any 
actual damage has been done to the boiler 
plates. 

5. After having done its duty, the appara- 
tus is readjusted in a few minutes, as only 
the rods need be withdrawn, the molten 
metal is poured out, a new ring (of the value 
of a few cents), is inserted, and the whole 
system is in working order again. 

6. The apparatus can be inspected every 
moment as to itsefticiency. A simultaneous 
touch by a piece of metal of the rods pro 
jecting out of the inner tube will prove at a 
glance whether the whole electric arrange- 
ment is in working order. By withdrawing 
the rods and opening the melting-boxes, the 
presence and state of the fusible rings can 
be ascertained ; and by opening the small 
cock it will be seen whether the annular 
space is free of furs. 

7. The stoker cannot alter the melting 
point of the rings, which are, therefore, be- 
yond his influence. 

8. By fitting one alarm bell at the boiler- 
house, and another at the oflice of the fore- 
man or other superintendent, the signal comes 
not only under the notice of the stoker, but 
the irregularity in the working of the boiler 
is at the same time reported to some other 
responsible person, who may cause an in- 
quiry into the causes and consequences. 
The Schwartzkopff apparatus has been gen- 
erally accepted, and is widely used through- 
out Europe, as is shown by testimonials 
from prominent firms. Block & Pilgram, 
17 Bond Street, New York, are sole agents 
in this country for the sale of this apparatus, 
and have in their office a model boiler fitted 
with it, which is open for inspection. 
-_: 
Columbia College Professor—‘‘ As a stu- 
dent of practical mining, what spade do you 
consider the very best ?” 
Student—‘t Why, the ace, of course.” 
(Suppressed sensation. ) 

eee 
The Flint & Pere Marquette Railroad 
have reduced the salaries.of their engineers, 











(retardation of ebullition). 


conductors and trainmen ten per cent. 
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LETTERS FROM PRACTICAL MEN. 


sawing the Concave Surface of Staves, 
Editor American Machinist : 


In your issue of June 20th, Mr. Frederick 
Leu does good service to the trade by his 
directions how to form the concave surface 
for staves on an ordinary circular saw. But 
if he will permit me to supplement his ar- 
ticle, I would like to say that there are many 
other places about machinery where we wish 
to use staves besides making core boxes, and 
in my experience it quite as often happens 
that we want the staves to fit a circle larger 
than the saw, as smaller, and I think it is not 
venerally known that this can also be done 
on the same saw by a very little contriv- 
ance. Take any odd piece of board or 
plank, and fasten it in any temporary man- 
ner on the top of the saw table in an in- 
clined position, as shown in the accompany- 
ing sketch at a, 6 being the saw, d@ the ordi- 
nary saw gauge, and c the stave to be con- 
caved. By changing the elevation of the 
piece a, and sliding the staves upon it across 
the top of the saw, any desired circle larger 
than the saw can be cut; or more strictly 
speaking, these curves will be sections of an 
ellipse and not of acircle, as will also the 
curves which Brother Leu gets smaller than 
the saw, but the difference from a circle 


will be so small as to make no practical dif- 


ference. 

For some kinds of work it may be neces- 
sary to remove the top of saw table, but if 
the staves are short, or if, as is often the 
case, they require to be concaved but a lit- 
tle way on each end, it can be done by sim- 
ply reversing the staves and cutting one end 
at a time. 

In this way I have frequently fitted staves 
for large drums upon a small saw, and made 
a good job and saved much time and ‘‘el- 
bow grease.” 

J. C. GREEN. 

Bartleyville, N. J. 


Counterbore and Facing Bar, 
Hditor American Machinist : 


I enclose a sketch of a counterbore or 
facing bar, which is inexpensive both in 
making and keeping in working order after- 
wards. The cutters will not require re- 
placing for a long time, and when this is 
required they are inexpensive to make, as 
will be readily seen. In the sketch, Fig. 1 is 
an end view of the bar; Fig. 2, a side view, 
edgewise of cutters; and Fig. 3, a side view, 
showing the flat side of cutters. A is the 
pin or guide, which is solid with the bar. 
BP are the cutters, which are inserted in 
slots on the side of the body, J, of 
the bar, running the extreme length 
to the taper shank, as shown. These 
cutters are plain pieces of flat steel 
fitted to the slot; the lower ends of 
these pieces form the cutting edges, 
and project sufliciently beyond the 
body, D, to give clearance to cut. 
The body, D, is cut out with a milling 
cutter at G, G, which gives room for 
the cuttings to remove freely. The 
cutting faces of the cutter radiate to 
the center of the bar, making the 
best possible cutting edge. The body 
of the bar, J), has a slot, #7, sawed 
through it from opposite sides (as will 
be seen by dotted lines on Fig. 3), 
so as to remove as much stock as 


possible, making the two sides yielding. A | 


bolt, C, passes freely through one side, and 
is tapped or screwed into the other side. By 
drawing up this bolt tightly, the two sides of 
the body, J, are sprung, and rigidly clamp 
the two cutters. The cutters can be quickly 
removed, and sharpened and replaced, as 
will be seen, and are readily adjustable as to 
length, so as to make both cutters cut 
equally. In order to make practically no 
wear on the pin, A can be turned smaller, 
and screw-threaded or left plain, and a hard- 
ened sleeve either screwed or pressed on it, 
which can be removed when too much worn 
and another replaced; but by hardening the 
pin made as shown, the wear is practically 
no consideration. 

The writer made this style of a bar for use 
iv the works where he is employed, and 
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finds it to be great economy, as it is easily 
kept in order and the cutters will last a long 
time, as almost their entire length can be 
used up before needing replacing. 

Another good feature is that the cutters are 
solidly backed at the cutting edge, conse-. 
quently it is almost impossible to break them. 
We use the bars for facing bosses around 
holes where bolts are used, requiring true 
surfaces, but they can also be used for coun- 
terboring holes. 

Being a constant reader of your paper, 
from which I get many good and valuable 
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pulleys ; and this experience, or lack of ex- 
perience, has put them out of sympathy with 
the whole genera, and upon such unstable 
ground they are ever ready and glib in their 
condemnation. 

Friction pulleys may be divided into two 
general classes or types, which comprehend 
the whole genera—those which clutch at or 
near the hub or center are one type, and 
those which grasp at or near the rim are the 
other. The individuals of the latter class are 
generally as good and useful as those of the 
other are bad and provocative of iras- 

cibility, as well as wasteful 
~ of time and means. 

a The points of a good fric- 
tion pulley are: Simplicity, 
accessibility, simple and 
quick adjustment for wear, 
wearing parts broad enough 
for economic service, and 
cheaply-produced and easi- 
ly-replaced wearing parts, 
particularly of the grip. 
Besides these desiderata, 
the matter of noise and 
clatter should receive atten- 
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SAWING ConcavE SURFACE OF STAVES. 


hints, I give the above kink, a production of 
my own, to all those who may see fit to avail 
themselves of the same. A. B. Lanpis. 


Friction Pulleys. 
Editor American Machinist: 

In your issue of July 4th, Mr. S. W. 
Goodyear gave some very interesting tes- 
timony in favor of the much-abused fric- 
sion pulley. I wish to ally myself with him 
in his able defence, and will give testimony 
of facts within my own recent personal ex- 
perience. 

I have, within the past year, aided in the 
production of a number of machines that, in 
the performance of their duty, have to be 
started and stopped between 10,000 *and 
13,000 times per day of ten hours. At every 
start about 500 lbs. of matter has to be set 
in motion at a speed of about 300 feet per 
minute, in addition to which there is a stress | 


Editor American Machinist : 


Your letter of July Ist 
to Mr. Pugh, general man- 
ager, has been referred to 
this office for reply. 

We enclose copy of speci- 
fications for disinfectants ; 
also copy of circular issued by the general- 
manager, in relation to disinfection, for your 
information. 

In regard to the formula for Pennsylvania 
Railroad disinfectant would say, that we do 
not think the method we use in manufactur- 
ing this material, would be available for the 
public to manufacture itself. It requires 
skilled knowledge to make the same. In 
lieu of this, however, the public can make 
its own disinfectant, containing the same 
materials as the Pennsylvania Railroad disin- 
fectant, as follows: 


Sulphate of zinc or white vitriol... .1 lb. 3 oz. 


Sulphate of copper or blue vitriol. 1 02. 
DWOmMOn Bll. <5+ 6 0cccacace-os 4 Ib. 
MEO dccsoaiaie ac .. 6pts. 


This will make about a gallon of disin- 
fectant of the right strength to use. If it is 
desired to make the disinfectant more con_ 
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a class to study the laying out of patterns 
used in boiler-making, and I wish I was near 
enough to assist them. But as an old drift- 
pin driver, who has given the subject of the 
development of patterns some study, at 
night school, at home and at the bench, I 
will offer them a little advice: To start 
properly, let them lay aside, for the present, 
their text-books on elbows and domes, and 
study a little practical geometry. Learn 
how to erect a perpendicular to or from any 
point in a straight line ; to constructall kinds 
of triangles and all regular polygons, and 


learn the names of geometrical figures. 
If they do this, they will be surprised 
how pleasant the study will become; 


then, when they take up their text-books 
on elbows, everything will be plain sail- 
ing; they will have no use for wooden 
rolls, and, when they lay off a sheet of boiler 
iron, they can sleep soundly, knowing it will 
come all right. 

If the thermometer were not among the 
nineties, | am sure the editor would not 
accuse me of being ‘‘ an offensive partisan.” 
I would proceed, for the benetit of Tom, 
Dick and Harry, to order a boiler (on paper), 
and proceed to lay it out, from beginning to 
end. when the weather gets 
cooler, if the editor will give me space, | 
may try my hand. In the meantime, my 
best wishes are with ‘*S. C.” and his chums. 

Augusta, Ga. 


However, 


Drirr-PIn. 


Not A New Brake, 
Editor American Machinist: 


In your issue of July 11, under heading of 
‘*Countershaft Brake,” Mr. J. A. Lill makes 
mention of a new and useful brake as being 
used by Mr. H. Jones, of South Pueblo, Co!. 

I have noticed this amongst other handy 
contrivances on the E. Gould & Eberbardt 
patent shaper and hand lathe, which I be- 
lieve they have patented long since. 

OBSERVER. 
ARI 

In an interview with Mr. Alfred Davy, of 
Davy Brothers, steam hammer and general 
machinery manufacturers, of Sheflield, Eng- 
land, published in last Tuesday’s Pittsburgh 
Dispatch, he says that ‘‘the products of the 
Pittsburgh mills are not excelled in the 
world,” and that the only advantage Europe 
has over this country in manufacture is 
‘*cheap labor.” He is correct. And while 
some iron workers are indifferent about 
tariff matter, let an adjustment Of the tariff 
be made so as to put Europe on about an 
equal footing with this country, and skilled 
labor in our rolling mills will be com 
pelled to come down in their wages to meet 


the difference or the mills must 

se close. An adjustment of the tariff 
Fig..3. . RN ree 

IF tLis winter will certainly be made, 
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of work that probably doubles the resistance. 
These machines are driven by a_ friction 
pulley 16’ diameter and 4” face. I will say 
of these pulleys that, in our hands, they 
have given no trouble whatever, beyond oc- 
casional adjustment for wear, except in one 
instance, when, upon examination, the fric- 
tion faces were found to be untrue—the 
result of bad workmanship. 

When these pulleys do this work day after 
day, is it not good evidence that friction 
pulleys are reliable and useful ? 

The bottom fact of the matter is, Mr. 
Editor, that there is a wide-spread prejudice 
extant among mechanics of the unthinking 
and ‘‘rule-of-thumb” class, based upon 
insufficient knowledge and unfortunate ex- 
perience, personal or hear-say, of the imper- 
fect working of the earlier types of these 


centrated, use one-half as much water, and 
dilute one-half when used. 

I trust that the foregoing will meet your 
wishes. 

Tugo. N. Ey, 
General Superintendent Motive Power. 

(The above letter is in answer toan inquiry 
suggested by one of our readers, who thought 
that a knowledge of the disinfecting mixture 
used on the Pennsylvania Railroad would be 
of value to the public. We referred to the 
circular in a formerissue. The specifications 
are directions for applying the mixture about 
the stations and cars of the railroad. | 


Advice to **S, €.” 
tditor American Machinist: 


I read with a great deal of pleasure the 
article of ‘'S. C.,” describing the forming of 


aud it behooves iron workers as well 
as manufacturers to see that no such 
adjustment as will bring the wages 
of American workmen any wiaere near 
those of Europe is made.—Nationa/ 
Labor Tribune. 





| ef] Vig.2. —_——_rep» 
I ; They have some hard experience 
y | in railroading in Texas. According 
g g 


to the Galveston News a train near 


= Waldron was struck by a water-spout, 


the engineer and fireman abandoning 

their engine and taking to the trees 

to avoid a wave of water eight feet 

deep and 100 feet wide, coming head on. 

The locomotive and fourteen cars were Car- 

ried 200 feet, and the roadbed leveled down 

completely. We are not sure that it was 

quite as bad as the News puts it, but it is 

reasonably certain there was a good deal of 
a shower in that particular locality. 

=e 

Judging from a large number of experi- 

ments that have been made by the United 

States Government in the use of high ex- 

plosives for charging shell, not so much is 

likely to come of their use as was expected 

by their advocates, although they may yet play 

an important part in modern warfare. It 

does not seem practicable to do much injury 


to armor plate with any charge likely to be 
used, unless the plate is deeply penetrated 
before the explosion. Some fifty different 
explosives have been used in the Govern- 
ment expcriments 
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Educating Burglars in State Institu- 
tions. 

The assertion is made in a number of 
daily papers that the best burglars’ tools are 
imported from Europe. These papers no not 
keep well informed upon industrial progress 
in this country. Several years ago the most 
efficient instruments for house-breaking and 
safe-cracking were doubtless imported, but 
any experienced member of ‘‘the gang” 
would elevate his nose at the imputation of 
sending abroad for tools to ‘‘ crack a crib” 
in these times of burglarious progress. 

The fact is burglars are being regularly 
educated at public expense in Government shops 
in various parts of this country. They are 
given full instruction in mechanical work, 
and none know better than the burglars 
themselves, that the knowledge thus ac- 
quired is likely to prove useful to them 
when their periods of instruction are ended. 
It is a slur upon the intelligence of the do- 
mestic burglar, to spread the report that he 
has to get his best tools from England or 
France after enjoying all the privileges the 
State so generously accords him, to perfect 
himself in the mechanical work of his art. 
The English and French burglars have no 
such noble privileges afforded them by 
Government. Instead of being drilled in 
mechanical work while passing a season of 
retirement in prison, they sre ignominiously 
kept at pounding stone, making roads and 
other work of like nature, which, although 
benefiting the community, does not draw 
out the latent mechanical talent of the 
crooks and assist their proficiency in ‘‘ do- 
ing jobs” when turned loose again. 

In Europe, government schools for in- 
struction in mechanical work, are filled with 
free citizens; here, in order to obtain me- 
chanical instruction at the expense of the 
State, it is necessary to commit a crime and 
be sentenced to prison. If there is any por- 
tion of the press of Europe that has pointed 
with admiration to the prison industrial sys- 
tem as generally practiced in this country, 
we have not heard of it. If the people of 
those countries where prison convicts are all 
employed directly upon Government work, are 
desirous of changing to the American con- 
tract system, not the slightest intimation of 
it has found its way into print. Here, on 
the other hand, the ring of prison contract- 
ors have a lot of daily and weekly newspa- 
pers to defend them, and apologize for the 
accursed system which is enriching these 
contractors and bringing a blight upon free 
industry. 

But these newspapers do not represent the 
sentiments of the people. This was con- 
clusively shown by the 140,000 majority 
given in the State of New York one year 
ago last fallin favor of abolishing the pris- 
on contract system. It was a direct vote 
upon the question. It is reasonable to be- 
lieve that a like sentiment prevails in every 
State in the Union. 

The question now is: How long will the 
people suffer corrupt legislators to defeat 
their expressed wishes in regard to the con- 
tract system ? 


—_ —— 


General Machine Work. 

The effort on the part of most machine- 
shop proprietors in this country, for the past 
few years, has been to change from general 
work to specialties—to convert the machine 
shop into a manufacturing establishment. In 
many instances, it looks as if the plan had 
been too well carried out. Shops that are 
ready for jobs out of the line of regularly 
manufactured specialties are, we believe, as 
a rule, better provided at the present with 
work than those engaged on specialties. 
There will always be room for a fair number 
of good shops, well fitted for taking hold of 
jobs not in any special line of manufacture. 
A certain proportion—not a small proportion 
either—of machine work is general in its 
Jobs, large and small, are con- 
stantly wanted that will never require dupli- 
cation, and these naturally find their way to 


| shops that are well provided for doing them 
| at reasonable cost without special appliances. 


Again, there is always being constructed a 
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large amount of experimental machinery, in | 
which important modifications will be made 
before it passes to the stage of manufacture. | 
The general machine shop should be able to | 
bring this machinery up to the point of| 
manufacture, and then pass it along to those | 
who will arrange for systematic manufacture. 


of work, and, above all, the best kind of 
shop management, is required for this. With 
these the general machine shop is not always 
the one that is left in the race for business. 
The ability to handle a variety of general 
work, so as to get it out well and cheaply, 
has come to be more of a specialty than the 
manufacture of any particular line of ma- 
chinery. There is, in the future, fair prospects 
for the general machine shop, ready to take 
hold of a job without any red-tape prepara- 
tion. 
—-_- 


Some Plans for Selling Machinery. 


Opinions differ about the best plan to sell 
standard machinery, as, for instance, ma- 
chine tools. Necessarily, considerable ma- 
chinery is sold through regularly appointed 
agents and general machinery dealers. A 
great many manufacturers are averse to con- 
signing machinery to agents, and will strenu- 
ously oppose the consignment policy. Ex- 
perience, however, has often been in favor 
of consignments. A member of a successful 
machinery firm informed us that he had 
found losses to be less by following the con- 
signment plan, than by selling to agents and 
dealers. Agents who buy their stocks order 
a considerable quantity at a time, and prob- 
ably ask and obtain long credit. In case 
one of them fails a short time after buyirtg a 
stock of machines, the manufacturer can- 
not recover one of them, but must take his 
chances with the other creditors. If, on the 
other hand, the machines were only con- 
signed, every one unsold could be taken 
back at once. When consigned machines 
are sold by agents, if the manufacturer is 
careful to require prompt returns he will 
avoid the risk of any large loss, such as 
might occur if the machines were invariably 
sold upon leaving the shop. The risk in 
selling to dealers is no greater than in selling 
to other parties, but in dull times, especially, 
the plan which involves the smallest and 
shortest credits is most desirable. 


The firm here referred to, it should be 
noted, control their own business in selling 
as well as in manufacturing. They sell 
direct to users of machinery, as occasion 
offers, having no agreement with agents to 
exclude making sales from the shop. Fur- 
thermore, they take pains to keep the me 
chanical public informed as to their location 
and product, thereby popularizing their ma- 
chinery under the firm name. Should occa- 
sion arise to change an agent, it can be done 
without the great trouble and annoyance of 
having to create a new reputation for the 
machinery in the territory covered by the 
agent’s work. Credit for the character of the 
machinery they build belongs to the firm, 
and not to the agents in any part of the 
country. The agent sells on the firm’s repu- 
tation for their product, his own reputation 
as a dealer being only auxiliary. 

There are manufacturers of machinery 
not, however, much known to the public 
who pursue a selling policy directly opposite 
to the one above noted. All their product is 
sold to agents and the latter place the machines 
upon the market in their own names, thus 
ignoring both name and location of the 
manufacturer. They may make excellent 
machinery, but can never acquire a mechan- 
cal reputation while pursuing this policy. 
While they own a business of manufacturing, 
the business of selling is owned by others, 


and it is absolutely necessary to keep up the | 


latter in order to continue the 


begin when the agent desires to change 
manufacturers and they are not able to make 


him concessions enough to continue. In} 
such a case the manufacturers must face the | 


problem of virtually starting a new busi- 
ness. They may make terms with a new 
agent who has an established trade, but the 
latter will demand, and, of course, must re- 





Good tools, judiciously selected for this kind | 


ceive an equivalent, in the contract, for the 
position he has attained before the public. 
The agent, then, would doubtless have the 
lion’s share of the profits, and the manu 
facturer would have to take the greater part 
of the risk. 

There is another phase of the machine-selling 
question which has not received much public 
attention, although it has cost some establish- 
ments a great deal for experience. We can 
recall several manufacturers of machinery 
tools and supplies during a close observa- 
tion for seven or eight years, who have tried 
the experiment of relying entirely upon 
agents, not only for the usual energy requi- 


| site for making individual sales, but also for 


all the expenses incidental to popularizing 
their productions by keeping them promi- 
nently before the mechanical public. We 
have never heard of an instance where such 
an experiment turned out wholly successful. 
There are many reasons why it would not be 
likely to do so. If there is competition, 
and there are few mechanical productions in 
which competition is not sharp—the manu- 
facturer who relegates the labor and ex- 
pense of the entire selling department to his 
‘agents will probably be outstripped in a 
short time by his competitor who uses his 
own means to push his productions into 
prominence and favor as well as availing 
himself of the aid of energetic agents. The 
former may offer tempting discounts and 
may produce articles of recognized excel- 
lence, but even these advantages are crowded 
aside every day by competitors who act upon 
superior plans for popularizing their produc- 
tions and effecting sales to both new and old 


customers. 
a ae 


Mechanics have to deal with such solid 
matters of fact, and so little with mere specu- 
lation, that it seems strange to find any of 
them given to superstition. Yet we occa- 
sionally hear of instances in which me- 
chanics have exhibited their belief in un- 
lucky omens, and even in the appearance 
of spirits, which are not of the ardent 
kind. We have known of the refusal of 
a whole body of workmen to start a new 
shop on Friday, and the horse-shoe has been 
nailed over many a shop-door, ‘‘ just for 
luck,” by those who would resent the impu- 
tation of being superstitious. A story is 
now being circulated about the queer antics 
of a ghostly engineer upon the Pennsylvania 
Railroad. An engineer who had been in the 
habit of slowing up and blowing the whistle 
when passing his own house was killed in a 
collision. His successor could not prevent 
the engine from going through the same per- 
formance every night when passing the 
house. Some unseen power helped him at 
the throttle lever and started the whistle 
blowing. One night he and the fireman both 
grasped the lever, and held on to it while 
passing the house. Suddenly the lever was 
wrenched out of their hands, and pulled out 
the utmost limit. Away went the train, the 
engine shrieking, and, before they could get 
it stopped, it ran upon a switcb in Altoona, 
and wrecked two or three cars that were 
standing there. Then the engineer, not 
being able to satisfy his superiors on the 
road that the ghost alone was responsible for 
the damage, left, and took a position on 
another road. This is the essential part of 
the story, but we will not vouch for its ac- 
curacy, leastwise not as far as the ghost is 
concerned. 


ee aS 

On another page of this issue Robert E. 
Masters relates some of his experience in 
giving away his discovery of melting steel in 
an ordinary cupola. A Philadelphia estab- 
lishment, which has kept its process a 
secret, claims to be able to cast what Mr. 
Masters cannot, and asks $5,000 for the 





former. | 
With them the great trouble and annoyance | 


secret. But Mr. Masters offers to put up 
#5,000 against a like amount, that he can 
cast anything the Philadelphia establishment 
jcan. Furthermore he has made his process 
public through the columns of the AMERICAN 
Maoninist. We feel confident that Mr. 
Masters can do what he claims he can do in 
his article this week. The Philadelphia 
Tool Company is invited to take up his 
| proposition. If they do, we shall be pleased 
| to inform our readers of the result. 
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Literary Notes. 


Among our industrial exchanges none 
bear evidence of greater progress during the 
past year than the Jndustrial Journal, of 
Bangor, Me. It is filled with live news of 
Maine industries every week, and is making 
the commercial and manufacturing interests 
of that State known in a way that will 
certainly benefit them. 


The Cincinnati Artisan is a live monthly 
publication which gives considerable useful 
matter for machinists and engineers. It is 
neatly printed. Subscription price $1.00 a 
year. 


eg ONS an 
JES ET SIUERS 


nder this head we propose to answer questions 8 nt 





ertaining to our specialty, correctly, and according 
to common-sense methods. 
Avery question, to insure any attention, must invari- 
y be accompanied by the writer's name and address. 
If so requested, neither name, correct initials, nor loca- 
fion will be published. 


(214) H. P. J , Columbus, Ga., writes: A 
friend of ours is feeding water to his boiler through 
a perforated pipe hung up in the steam space above 
the waterline Isnot such a plan of feeding cal 
culated to give wetsteam? A.—Our opinion is that 
the tendency is to give wet steam. We should dis 
pose the pipe below the water line. 


(215) W. T., San Francisco, 
In reference to steam, meant by absolute, 
initial, and terminal A.— Absolute 
pressure is the pressure from vacuum. An ordinary 
steam gauge shows the pressure above atmosphere: 
if to this is added the pressure of the atmosphere, 
very commonly considered as 14.7 Ibs. per 

ich, We have absolute pressure Initial pressure 
is the pressure of steam in the cylinder of 


Cal , asks: 


what is 
pressures ? 


square 


a steam 


engine at or near the beginning of the stroke of 
the piston. Terminal pressure is the pressure that 


would be in the cylinder at the end of the stroke 


if the exhaust-valve had not opened. 


(216) M. J. B., Yarmouth, N.S, asks: 
if a railway car is consumed by fire so that nothing 
is left but the iron work, what effect would the fire 
have on the chilled wheels, and would it be safe to 
put such wheels under a car again? A.—This can 
be determined by observation. Very likely 
the wheels may not be injured. 2. Are car springs 


only 


reset, as good as new ones? A.—A smith skilled in 
spring work will, if the springs have not been 
overheated, make them about as good as new. 3. 


How much compression will ten tons’ weight give 


the springs under a ten-ton car? A —We cannot 


tell. You can determine by placing weights on the 
springs. 
(217) P. Providence, R. I., asks; What 


is the ultimate tensile strength of cast iron, wrought 
iron, and gun metal? A.--It 
with the quality. Cast iron from 18,000 
15,000 Ibs. per square inch of section; wrought 
iron, from 39,000 to 70,000; steel, from 40,000 to 135,- 
000: brass, from 20,000 Ibs. to 60,000 Ibs.; gun metal 
(bronze), about the same. 2. What fraction of ulti 
mate strength is generally allowed in use? A. 
From 4 to 1-10, depending upon circumstances 
Your questions on gearing cannot be 
a general way. You can only understand the mat- 
ter by studying it. The of cutters to which 
give the limit as to the number of teeth 
that should be cut with a single cutter. You may 
t for granted that improve on 
at least not until you have the 
i good deal of hard study. 


varies 
Ibs. to 


steel, brass, 


answered in 


table 
you refer, 


ike it you cannot 


this, given subject 


218) J. M. E., Philadelphia, Pa., asks: 
How may the Schiele curve be traced? A. 
Draw the line BC of any length at the extremity of 
ind perpendicular to AB Take any number of 
ints equi-distant, 1, 2, 3,ete.,on AB. Draw the 
line 10, and from 1 lay off the distance 1@ equal to 
BC: aisa point inthe curve. Next draw the line 
and set off 20 BC. Continuing this, points 
will be established through which the curve may 
be traced. The divisions of the line A B should be 


numerous than represented 2 How 
may | know if the crankpin of a steam engine is in 
ine with the journals’ A.—Disconnect the 
the cross-head and remove the brasses, then key up 
it the ecrankpin, so there is no lost motion. Bring 


much more 


rod at 


to the shoulder of 
Turn the crank to other positions through an 
and if the 
same the pin is true, if the guides are in line 


from one side of the stub end 
pin. 
entire revolution, remains 


the 


measurement 


(219) F. K. U., Jersey City, N, J., asks: 
1. | have a vertical boiler 30’ diameter and 60” | 
high, with 60 tubes 134” diameter, 46’ long. What 


should be the horse-power of such a boiler? A.— 
As near we can understand your 
uch a boiler should rated 
ower. 2. How much heating 
rr a horse-power in such boilers? A 
allowance is 12’. 3, What would be 


as description, 
S horse 
allowed 
A common 
propor 


be at about 


surface is 


good 











| chanical 





cross-head up to the stub end, and measure ' 


| chanic, 
| himself 
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tions forastack for such a boiler, with exhaust 
from engine inthe stack?’ A.—A pipe 11 diame 
ter, 30 feet high, will give good results. 4. The ex 
haust pipe is 216” diameter. To what should it be 
contracted for blast in the smokestack? A 

Taper it down to about 1". 5. The engine is 8 x10” 


running at 120 revolutions. 
it will run with 25 Ibs. st 


veloping 7 or 8 


Probably 6 horse-power would be 


The 
within 1 inch 
and would [ not 
power as now ; 


seat be required ¢ 


stroke would 


get now, and would save some steam 
probably require a new eccentric : 
the 
will 


not room 
creased travel 


must be 


valve on engine 
of 


give 


enough 
that 
fitted to the seat. 


horse 


end 


does 


eam. I 
power. 


of stroke. ¢ 
steam by putting in a valve to cut-off at 


be able 


in 


A valve 
nearly as 


Without the 


Am I righ 


off stea 
an It 


not cut 


to get nearly 
to cut 
much 


Yo 


ealculate it is 


nearer r 


governor 


cle 
a. 
ight. 6 
m until 


1oOt save 


34 stroke, 
as much 
and would any alterations in valve 
off at 44 
powe 


ras you 
u would 


perhaps there is 


steam-chest for the in 
be required. The valve 
Whether any alteration 


in seat will be required can only be told after ex 


amination 
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Ives & Pond, 
up a five-story piano factory, 


Cambridgeport, Mass., are putting 
to cost $50,000 


Geo. Watson, of Jersey City, N. J., will erect an 
$8,000 factory on Railroad Avenue, in that city. 

The Atherton Machine Co., Lowell, Mass., have 
bought the tools of the Lanphear Machine Co., 


Phenix, R. 1. 

F. W. Wolf is erecting a 
Chicago, at 336 Hawthorn Avenue, 
It will be 62x150 feet. 


two-story factory in 


to cost $10,000 


The 
Tenn., 
timated cost, 


Rugby, 


Ks 


Rugby Pipe Works of 
will, July 15, start work on pipe Works 
$15,000. 


Company, 


The Camden Iron Works has received 
for 20-inch pipe pipe 
Pittsburgh to Philadelphia. 


a contract 


250 miles of fora line from 


Machine shops are being erected at Jacksonville, 
Fla., Tampa & Key West 
road Co Tradesman, 


by the Jacksonville, Rail 


The 


A pair of steel boiler-heads, 102’ in diameter and 
lo” thick, were rolled at the Spang Steel and = Tron 
Works, Pittsburgh, recently. 

The Pratt & Whitney Co... Hartford, Conn., are 


making an 1,860-pound hammer witha 10,000-pound 
anvil, for Philadelphia parties. 


The Southern Machine Company, of Shelbyville, 
Tenn., are nearly ready to begin putting in their 


foundry and machine shop plant. 


The Grand Rapids (Mich.) Manufacturing Co., re 
cently burned will rebuild, and to 
manufacture agricultural implements. 


out, continue 


It is reported that the Chicago & Northwestern 
Railroad is erectipg a roundhouse and other 
ings, to cost $200,000 at Belle Plain, la 


build 


Dan Phelan has purchased ground in Vieksburg, 
Miss., 
building to be 
factory. 


and commenced the erection of a 
used riage 


two-story 
ausaec and wagon manu 
Mass., are 
present 


Rumsey Bros., of Lynn, 
factory next to their 


erecting a new 


quarters. It will be 


110 feet long, 35 feet wide, and four stories in 
height. 

R. Armiger & Son will erect a four-story brick 
factory, 33x70 feet, on Greenmount Avenue, Balti 


more, Md., and a four-story building, 50x73 feet, in 
the rear. 
The Ralston Ginning Co., W. L. Covel, general 


manager, Nashville, works 
in that city, but at present their gins will be made 
upon contract. 


Tenn., expect to erect 


It is said that the 
Wheeling Nail Works, 
Wheeling, W. Va., 


Wheeling Works and 
recently incorporated at 
will erect steel works, at 


Steel 


a cost 


of $200,000 to $250,000 
The Diamond State Iron Company, Wilmington 
Del., are building an addition to their rolling mill, 


to contain two trains of rolls for small merchant 


iron in extra lengths. 
The Long & Bro 
sold their factory 


Chair Co., Louisville, Ky., have 


to a syndicate, represented by 


Wim. Kaye, for $26,500. The new company has a 
capital stock of $100,000 

George B. West, Mt. Holly, N. J., writes us that 
ie has started a shop in that place, and is putting 
in tools for the manufacture of light machinery 


and job repair work of all kinds 


of the cotton seed oil mill 
Will be put in a newtwo-story build 
the old building be 


fertilizers. 


The machinery 
Raleigh, N. ©, 
ing 85x45 feet, now being built, 


ing used for the manufacture of 


The Lineoln Tron Works, Rutland, Vt , are build 
ing a brick addition to their foundry, which, when 


will double 
Will measure 40x22 feet, 


completed, its capacity 


and be 


The addition 
two stories high. 


G. A Gray, Jr., & Co., Cincinnati, Ohio, machine 
tool manufacturers, write us: “We have hoped, 
month by month, to see an improvement in busi 
ness. It has improved in quantity, but prices are 
very low 

The ammonia absorption ice machine exhibited 
at the New Orleans Exposition by the Columbus 
(Ga.) Tron Works Company, was bought at the close 
of the Exposition by a company in Apalachacola 
Fla The machine was shipped to that place, 
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have 


Macon Cotton Seed Oil Mills Co., 
decided to their 
i building for the manufacture of 
for the manufacture 
will probably begin at once. 

The outlook for 


ness is said to be 


Macon, Ga., 


enlarge business, and wil 
fertilizers, 


Work 


erect 


and also one 


of soap 


manufacturing 
the 
crop 


busi- 
cotton 


and Jother 
South. The 
big It is expected 
machinery will be bought for 
this fall, or sooner. 

Wm. Flesh, of Philadelphia, reported 
as prospecting in Birmingham, Ala., 
G.W. Lomb, Birmingham, Ala , incorporated the 
Birmingham Stove Co., capital, $15,000, 
facture Will erect a factory. 


Record 


good in 
crop 1s 
that 
Southern use 


good, and 


considerable 


corn 


last week 
has, with Mr. 
to manu 
stoves. — Baltimore 


Vanufacturers’ 


Allen, 


McEvoy & Co., is the name of a new firm 
who have lately started a machine shop in Beloit, 
Wis. They make a specialty of the Belge park and 


Boulevard lampposts, pumps and cylinders. Their 


castings are made at the foundry of the Eclipse 
Wind Engine Co. 

We have received from Joseph Dixon Crucible 
Company, of Jersey City, a small packet contain 
ing a sample of “Dixon's Perfeet > Lubricator.” 
(dry, foliated American graphite), manufactured 


by them. They will send a similar sample packet 
free by mail to any person asking for it 
The old car wheel works of John L. Gill have 


been sold to the Gardner 
and a large force 
buildings 


Bros., 
men are 
for the 
valves, ete 


of Pittsburgh, 
work 


Pa., 
at putting the 
manufacture of 
,» forthe gas works 
20 men will be 


of 
in shape gas 


fixtures, tanks, and 


for natural gas employed. 

The Smalley Manufacturing Co., of Manitowoe, 
Wis , inform us that they are erecting $10,000 shops 
of the following dimensions : Foundry, 50x56 feet : 
machine shop, 45x86 feet, basement and first 
and second floors lheir business is mostly on en- 
and fodder-cutters. , 


with 


silage 


The machine shops of Metntosh, Hemphill & Co , 
which have only been working seven hours a day, 
will be 


gin work on double turn immediately 


large 


They 
orders from Iowa, 
and one from Obio, which will keep them at work 
The 


have just received two 


weeks force 


some will be increased to 300 
men. 

The Westinghouse Air Brake Company have re 
ceived an order from the Chicago, Burlington and 


Quincey R. R. for 
freight-car brakes 


100 additional sets 


of automatic 
When this order is completed, 


the C. Bo & Q. R. R. will have 520 sets of these 
brakes in use. It is said that they are giving very 


good results 


The Katahdin [Tron Works, at Lewiston, Me., will 


soon resume on a much larger scale than hereto 
fore The furnaces are expected to blow in, and 
the works to be in complete operation in Octo 
ber or November. The plans provide for rebuild 


ing with a capacity of a daily output of 20 tons, or 
double the former capacity. 

P. J. 
meneced a 
sive 


Sorg 


& Co., 
mammoth 


Middletown, com 

new addition to their exten 
Which, when completed, will 
make it the largest establishment of the kind in the 
United States, with the exception of that of 
lard, Jersey the largest in 
world Bidletin. 


Ohio, have 


tobacco factory, 


Loril 


in New which is the 


Boston Commercial 
The Nashville 
by us from various sections of 


Artisan says: “* Reports ived 
the South indicate 
industrial interests. While 
machinery drummers who are traveling inthe South 
report dull, that 
are more inquiries than for some time back. 
there 


sisting on low prices, 


rece 
a moderate revival in 


business as they agree there 
While 
are in 
and are asking for quotations 
all makers before Wood 
demand 


individual 


is considerable improvement, buyers 


from closing contracts. 
better 


though the 


working machinery seems to be in 


than any other line existing, 


purchases are for the most part small, consisting 
principally of additions to small plants. The sales 
of iron-working tools are moderately brisk, and 
we predict a large increase in this direction during 
the coming fall. Weare led to this belief by the 
fact that this line has not kept apace with the gen- 
eral manufacturing development in the South, and 
the demand is every day becoming more impera 
tive.” 

A recent issue of the Baltimore Sv says: ‘‘Messr 
Poole & Hunt, engineers and machinists, have con 
structed at their shops at Woodberry some power 
ful machinery for the Chicago cable street -rail 
wavs. The cable roads are a success in that city, 
and the company is adding a thousand more horse 
power, and extending the lines seven miles fur 
ther Poole & Hunt have shipped three great 


Wheels for the operating apparatus, one of them 
weighing 90,000 pounds, Another great gear-wheel 
in one piece, with double arms, weighed 27,000 
pounds, and was the largest ever made in 
this country The mate to it weighed 17,000 
pounds The firm have furnished a good deal 
of other work forthe operating apparatus which 
they contracted to supply. They furnished the op 
erating apparatus forthe Kansas City cable road, 
which is now running, and for the Hoboken and 
New York Tenth Avenue roads, which are com 
pleted, but not yet in operation. Mr. German H. 
Hunt says the first cost of cable roads is large, but 
when properly built they are a success, and more 
of them will come into use soon. The cable road 
experiment in Philadelphia was less satisfactory 
than in Chicago because of faulty construction, 
The winters are more severe in Chicago, and frost 
damage can there be at its maximum Yet the 
Chicago Company has met with suecess, and is 


spending large additional capital to increase the 





cable road service,” 
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A large stove foundry is to be erected at Free- 
ville, N. Y., by the Freeville Stove Works Com- 
pany 


car shops at 
Esti 


The Chicago, Rock Island & Pacific 
Trenton, Mo., been destroyed by fire. 


mated loss, $150,000. 


The 


have 


Dickson Manufacturing Company, of Scran 


ton, Pa, have recently acquired the sole right to 
put the * Stockport Gas Engine”? on the American 
market. The engine is an English invention, which 


ht outin England within the past 


A feature of this engine Is the use of 


has been broug 


year or two, 


a mixing cylinder at the crank end of frame, the 


two pistons being rigidly connected Into this 
mixing cylinder the charge of gas and air is first 
received, where it is mixed and partially com 


main eylinder end, 
An explosion 


pressed ; it then passes to the 
where the compression is Completed, 
of the a charge is 
always ready for starting, so that a partial turn 
only of the wheel is required in starting. The de 
tails of this engine seem to have been well worked 


oceurs at every stroke engine ; 


is understood 
them 


out, and its appearance is neat. It 
that the Dickson Company will manulacture 
in sizes from 14 to 30 horse-power. 

eS oe 


Machinists’ Supplies and Iron, 


July 9,18 5 
business re 


New YORE, 
general character of the supply 
There isa fairly constant but 
rin of profit. 
wants, 


he 
mains unchanged. 
moderate business done on small marg 
Users continue to buy only for 
and in turn dealers’ orders from manufacturers are 


immediate 


for unusually small lots 
Iron—It has been apparent for some weeks that 
the market for American Pig was not entirely 
steady, and that quoted prices were not well main 
This has finally culminated in a reduction 
2 Foundry from $17 to $16 by 
This reduction comes from 


tained, 
oft the price of No 

the Thomas Lron Co 
strong competition, ¢ 
needs of trade. The 
likely to have is, to render 
tious about buying beyond immediate 
tion. No.1 Foundry is still quoted at $18, but buy 
ers say it can be had for $17.50 
furnace for $14 to #15, with production beyond the 


inda production beyond the 
: . » | 
only effect this reduction is 


buyers still more cau 


consump 
Grey Forge sells at 


very moderate demand. 

Scotch Pig—There is hardly 
Scotch pig to insure quotations 
willing to make concessions, 
no life in the business. We 
Coltness, $20 to $20.50 ; 


domg in 
very 
but even 


enough 
Sellers are 
generally 
then there is 
Shotts, 820 to $20.50 ; 
garnock, to arrive, $18 50 to $19; 
Summerlee, $20 to $20.50; Ca:nbroe, 
Eglinton, $17.50 to $18; Langloan, 
Dalmellington, $18.50 to $19 

is in small demand. 
but buyers are disposed to bid less. 
to Ile. | 


quote 
Glen 
Gartsherrie, $20 : 
SISO to S19; 
$20 to 2 aC: 


Copper 
likge. to 11'4c., 
Other brands are quoted at 108%Gc 


Lake is quoted at | 


Lead—The market for pig has materially strength 
ened within the past week, being held at tc. to | 
4}4c. 

Spelter— Retined, ke. to &8¢c. 

Tin—Owing to advances in London, the tendency 
of sellers is toward slightly higher prices. Jobbing 
lots of Banca have sold at 21%e.; Straits and Ma 


21héc.to 25¢e. 
—Hallett’s, 9¢.; 


lacca, 
Antimony 


*WANTED* 


** Situation and Help”? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning Jor the ensuing week's issue. 


Cookson’s, 9L4c. to 99¢c. 





“i> 


aly 


Situation as foreman or superintendent 
of machine shop. Lock Box 568, Philadelphia, Pa 
Wanted—Situation as foundry supt. or foreman. 
Best reference. Address Founder, Am. MACHINIST. 
A thoroughly practical mech. engineer, 
and draftsman is open for engagement ; 


Wanted 


designe 
spscialty, 


steam engineering ; also well posted in other lines 
Address U., Am. MACHINIST. 

Wanted -An energetic young man, with some 
mechanical knowledge, for shipping clerk in a ma- 
chine manufactory. State age, experience, refer 


ences, and wages expected. G., Am. MACHINIST, 
Wanted—Competent man to superintend con 
struction of printing machinery and take charge 
of drafting-room. Must have had experience in 
above line. Address, stating age, experience, edu 
cation and expectations, "Press,’? Am. Mac HINIST. 





& MISCELLANEOUS WANTS & 


inserted under this head at 


ed h in sertion 


Advertisements will be 
35 cents per line, 
Cres 


The Crescent Steel Tube Scraper is king. 


cent Mfg. Co., Cleveland, Ohio 
_ 3x4 yacht engine castings. Send stamp for price 
list. J. L. Lucas, Waterbury, Conn 
To make room for larger tool, 
cash, a planer 42x42’ x12’, 
P.O. Box 2085, Bridgeport, 


will sell cheap, for 
in good order. Address 
Conn 





THE B ROW N HA M ER 
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CHANDLER & FARQUHAR, 


147 & 179 Washington St., 
BOSTON, MASS, 


TOOLS AND SUPPLIES 


FOR 
Machinists, Plumbers, Gar 
Fitters, Electricians, Mod- 
el Makers, Roller Skate 
Makhers,Amateurs,ete. 


Send for Catalogue DB. 





Eistabl ished 1832. 


pnuey, 
Peo yo HAMMER 











‘88. UI NOS A940 


CUSHIONED 
HAMMER. 


It approaches nearer the action of the 
Arm than any Hammer in the WORLD 


SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Helve Power Hammer having a Cushioned Vibrat- 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 


BRADLEY & COMPANY. Syracuse, 


BRADLEY’ 


Stands to- di 1y without an Equal. 


Smith’s 


N.Y. 


/ 





\\ GUILD & GARRISON, 


BROOKLYN,N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
ATR COMPRESSORS. 


SEND FOR CATALOGUE, 





gti f anOW IN aux stenne HAMMER. r 


‘Aad 





STRIKES A BLOW WITH 
DOUBLE THE VELOCITY That it Raises the Hammer 
A NEW MOVEMENT! SEND FOR DESCRIPTION 
KNOWLTON MFG. CO., King St., Rockford, II! 





The Fireman’s Guide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. E. 
& Crown Svo, Cloth, 50 Cents. ¢ 


E, & F. N. SPON, 35 ™ "33,8... 


THE 


NEW YORE 
DELPHIA 


DEANE STEAM PUMP co., 


HOLYOKE, 
BOSTON, CHICAGO, PHILA- — 


-— SEND FOR CATALOGUE, 





MASS., 









AND ST. LOUIS. 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 4, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





THE CAMERON STEAM PUMP. 


STANDARD OF EXCELLENCE. 


== 30,000 














IN USE. = 


MANUFACTURED SOLELY BY 





63 ict TheA.$.Cameron Steam Pump Works. 


FOooT BEAST 232a sr. NEW ywWworRrK. 





SPECIAL! 
The Beaudry Upright Power Hammer, 


Was awarded the medzl 
of the 


FIRST CLASS, 


at the 







New Orleans Exposition. 


Send for descriptive 
circular and prices, 


BEAUDRY & 
CUNNINGHAM, 

BOSTON, 
MASS, 


AGENTS WANTED, fF iiiiciine Msp: 


or dealers in agricultural implements, in every sec- 
tion of the country, for the | 


De Laval Cream Separator, 
generally introduced, a perfect success, and the 
Greatest of all Dairy Implements. 
Address De Laval Cream Separator Co., 
169 Chambers St., New York, 
or $2 Lake St., Chicago, Ll. 


OIL CUPS 


| For Engines, Shafting, &c. 
Illustrated Catalogue Free. 


J. E.LONERGAN &CO.' 


Philadelphia, Penna. 


WAT”, Moses MACE 
POND ENGINEERING CO, ** ww" 














Corresp'd'ce 
Solicited, 





TRAUTWINE'S 


JOHN WILEY & SONS, 


‘ea 


COOKE & C 
Machinery t spl 


22 CORTLANDT ST., 
NEW YORK. 
AGENTS FOR THE 


(jreenfeld Yertical Engines, 
24¢ to 30 Horse Power. 


Unequaled in workman- 
“~ and quality of materi- 
Prices lower than any 
other first-class engine, 
ALSO 
SUPPLIES 
For Machinists, Railways, 
Mills, Mines, &e. 


= Please send for circular 

" and state that you saw the 
advertisement in this 
paper. 





ENGINEERS’ 
POCKET-BOOK 


NOW 


The Civil Engineers’ Pocket-Book. staby 


THOUSAND revised and enlarged 
22ND by J. C. Trautwine, 

Cc. E. With New Illustrations. 12mo. morocco, 
Sane gilt edges, $5. 

In issuing the Twe nty-sec ond thousand of Mr. 
Trautwine’s ‘ Pocket-Book ” the publishers would 
call attention to the revisions and additions made 
since its last issue, a number of which are specified 
in the preface to this edition. 

No pains have been spared to maint: 1in the posi- 
tion of thisasthe foremost Civil Engin: er’s Pocket 
Book, not only in the United States, but in the Eng- 
lish language. 

The citation of favorable opinions of distinguished 
Engineers has been purposely omitted from this an- 
nouncement, since the publishers believe that the 
vook has passed beyond the necessity for such, and 
that it requires nothing to commend it but an in- 
telligent examination. 

SCIENTIFIC PUBLISHERS, 
15 Astor Place, N.Y. 












60 Per Cent.of ‘ 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe_and other. attach- 
ments. Sold by the trade, Send 
for circular, 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 


FOR SALE AT A BARGAIN, 


A well established and good paying machine shop 
and foundry, including buildings, lots, machine ry 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the pure haser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 








RX 





Esti 
chine 
Air 
alty. 






93 Liberty Street, 
New York. 


AQ 
$ 
A 
\y 


KNOWLES STEAM PUMP WORKS, 





HE STANDARD. 
HE BEST MADE PUMP, 
THE BEST PUMP MADE. 


imates furnished on application for Pumping Ma- 
ry of any capacity,and to work: gainst any pressure, 
Pumps and Condensers for steam engines a speci- 
Will save from 20 to 380 per cent. fuel. 
SEND FOR ILLUSTRATED CATALOGUE, 
ADDRESS, | 
44 Washington St. | 
Boston, Mass. 


no. 
Sebastian, May & Co.'s 


Improved Serew Cutting 


Foot or Power Lathe. 


yf Mens 6’ bed, price $175. 
Catalogue of Lathes, Drill 
Presses and Machinists Tools 
and Supplies. Mailed on ap- 

plication, Lathes on ‘ria 





167 W. Second St., Cincinnati, 0. 






\, BEVEL GEARS, 


b—s\5 Cut Theoretically Correct. 


For particulars and estimates apply to 

BREHMER BROS., 
Machinists, 

440 N. 12th St . Philadelphia. I's 









OVER 


burn either ¢ ‘oal, Gas, 
Absolutely safe ! 


©. 


(Delamater Iron 





Works ) 


For lifting water to upper floors of buildings, 
Wood or Gasoline Gas. 


It. DELAMATER 


Hricsson TT Alr rin Engine 


5,000 IN USE. 


city or country. Ar: 


No boile r! Nosteam! 


anged to 
No engineer 


& Co., 


Warerooms; 16 Cortiandt St., N.Y. 








24-IN. SHAPER. 


CATALOGUES SENT 


THE HENDEY MACHINE COMPANY 


TORRINGTON, 


CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


APPLICATION. = 


UPON 





W. JOHN 
Senrszos" 


Roofing, Building Fe.t, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements Etc. 
Sample s and De scriptive Price Lists Free 
H.W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chic U0; 170 N, 4th St., Philadelphia 


BETTS MACHINE CO, 


WILMINGTON, DEL. 


coc nc HEAVY MAGHINE TOOLS 
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NICHOLSON FILE Cod., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co’s”? Files and Rasps, ** Double Ender’? Saw Files, ** Slim” Saw Files. 
** Racer”? heees Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1.,U.S.A 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR 








Manufactory and Offices at 











ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 





x} 





4 —oner @ 
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EDUCED PRICE LIST LE COUNT’S LATHE DOGS. 
Ore REDUCED PRICES OF 
<a =e. LE COUNT’S MALLEABLE 
$= IRON LATHE DOC, 
mas No INCH. PRICE. No. INCI. PRICE, 
Me Ne 1.... 3G... $0.30 2... $1.00 
"S., Mt Vg small Set of 4 50 
Vox. §8 hives 4 oe 214.... 1.20 
— ae A..c.1 wee 640 10 3 1.30 
NORWALK, 2 D5 Poe: | ee -60 11.00 BG. cee J 40 
yee OS ) 14.... <W 12 t 1.60 
it COUNT, CT. ie pe ES) aa Sa “00 Full Set of 18.10.00 
THE NEW PULSOMETER. J. OC. HOADLEY, 










The cheapest, strongest, most si uple mpact, 
durable, effective and economical Steam P ump in 
the market, for raising liquids under and up to 100 
feet. No Machine ry, No Oil, No Special Care Can 
be worked suspe nded by achain Will pass 
grit, mud, sand, pulp, ete., without injury to 
its parta. Needs only asteam pipe from boil 
\ ertorunit§ Pric doo gallons p r hour, $5 


Lam do. 97, 3,60 da 9100; Gon de. 6100; KELLAM'S STEAM PRESSURE REGULATOR 


45,000 do. $400; 60, Gon do $500; 190.0040. 67. PL 
Write for illustrated descriptive book with 

a ete Mailed free. PULSOMETER 

STEAM PUMP ©O., 83 Johu St, New York, 


IVIL AND MECHANICAL ENGINEE 


nd Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 





Diffe = nt from any 
other gulator, its 
working parts bevtun 
no springs, packing, 





6] diaphragm or stuff- 
DEAN BROS ing box, insuring 
STEAM PUMP WORKS, promptness of action 


INDIANAPOLIS, IND. 


BOiler Feeders, Fire Pumps, 
Pumping Machinery for all pur- 
poses. 

Send for Catalogue, 


ind great durability 

Regulates pressure 

without pereeptible 

Variation at any point desired, from 

1 1b. up toany boiler pressure, Guar 
anteed for 5 years. 

? send also for circular of the Kellam 
Steam Damper Regulators; and = of 
the * Eureka Packing.” 

Sole Sales Agents; 


HINE & ROBERTSON, 


New Work, 











Street, 


Cortlandt 





Tn aE 1:2 





STEVENS INSTITUTE OF TECHNOLOGY, | 
Hoboken, N. J., Sept 19, 1884 
BLEVNEY MFG. COMPANY, Newark, N. J. 


Geutlemen— One of 
your “inch Friction 
Clutches was tested 
here and found to 
slip only when 
loaded with 
1,276 Ibs. at 
the circum 
ference of a 
ped 12 in. 
diameter 
This amount 
ot Grip 16 
equivalent to 
the transmis- 
sion of 24 two 
horse - power 
at 200 revolt 
tions per min 
ute, on any 
size of pulley, 


LATHES, 
PLANERS, 
DRILLS, 

.. SLOTTERS, 
> Bte, 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 
















Very respectfully 

J.E. DENTON, 
Prof. of Exzerr 
mentat Mechanics. 





The above clutch 
was operated with the hand directly upon the shifting collar, 
Without any lever, and weighs oaly 50 Ibs, 


CRAIC’S 


JOHNSON’S 


Cutting-off 


TOOLS. 






































FIVE SIZES FOR JA THOR, 
rT i) l : rf iT le PLANER avxp 
New “Class ¢” Lubricator Hartford Tool Co, ™-AN Teas 
HARTFORD, CONN. 
Manufactured by SEND FOR CATALOGUE. MACT TIN Ke 
The Craig Sight Feed Lubricating Co} “seas pi 
LAWRENCE, MASS Ss 2o¢ 
Manufacturers of “ é rc 
Sight Feed Lubricators for te = 3 
Locomotives, Stationary, Marine, cc. Zs 
Portable & Pumping Engines. a es 
WRITH FOR CIROULAR. "So S = 
«<3 a 
. = = 
iii dl AUP aa a =. CUT GEARS, STRAIGHT 
—— sty ae 
Jaluhahshiht hut A - WAY VALVES, 





ADJUSTABLI FEED. 


L. §. STARRETT, 


























: MADID Bi 
Manufacturer of 2 : 
‘acturer 0 Eg »A. F. NACLE. 
FINE Toois|| |.) ss soma 
ts 3 115 MONROE stv 
ATHOL, MASs., o wes CHICAGO, ILL, 
ame HI 


Bend f- LL, CLARKE & CO., New England Agents 


Full Lis'. 








“- £2 3G 


Slate Deasitive Drill @ 


Adapted to rapid work with smal) 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
M feet. Always delivers 
water ot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 


rH DUPLEX INJECTOR 








drills. Has a swinging table with and for sale by 

attachment for center drilling > ” 2 JAMES JENKS & €O., 
stant! s < @2 ee 

Instantly adjustable to different 2 < 2 Detroit, Mich, 


lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. 


Cornell University. 





AND "TURRET 
3 
SPEED—:—L_ATHES. 
BRASS FINISHERS’ TOOLS. 


GEO. GAGE, Waterrorp, N. Y. 
E. P. BULLARD, Ag’t., 14 Dey St., NE W YORK, 








TO ‘vcin: WORKS OF STEPHEN ROPER. 


-IF YOU grer's s Engineers’ Handy-book, $3.50. REPAID ON 


— - bm and Answers for a naleeere, $3.00. RECEIPT 
ANT TO PASS Roper’s Young Engineer's Own Book, $3.0 OF PRICE. 
W. 0 Roper’s Use and Abuse of Steam Butlora t $2. oo. 


AN EXAMINATION Roper’s Instructions and Suggestions for Engineers and Firemen,$2.00. 
Roper’s Care and Management of Steam a $2.00. 
STUDY ROPER’S W ORKS ngeer $ Hand-book of Locomotives, $2. 50. 
per’s Hand-book of Land and Marine ij ngines, $3.50. 


Roper’ S Hand-book of Modern Steam Fire Engines, $3.50. 
EDWARD MEEKS, Publisher, E. COR. 10th & WALNUT STS., PHILA, PA. 
ocer 


aN WHEEL | Ki 


Dresser. a 


Price $3, 


With one extra wheel, 


THE 












For $ haping, Manner and Bonen, C... from 
Address orders to Emery wreels. a. 
S. A. SMITH, Manufacturer’s Agent, 59 South Canal St., Chicago, Ill. 





NO SLIDE VALVE! 


Unsurpassed economy in use 


NO MATCHES USED! @f Gas. One turn of the fly- 
* wheel acting upon the small 
~ A R K E RR NO FLAME! dynamo creates an_ electric 


spark suflicient to start the en- 


aie Os , G AS NO SMOKE! gine running. 
CURABLE ! 


EFFECTIV=! 
TO 10) HORSE 


SEND FOR ILLUSTRATED CIRCULAR, 
POWER E 


YONKERS MFC. CO,, Satesrooms, 16 Dey Street, N. Y. 
HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


SIZES, 2 













An effective laber-saving tool for the boiler shop. Size No. 1 cuts all size [ 
holes from 2 to 5 inches, inclusive. The cutters prop r . 
are forged from 5g-inch round steel, can be renewed . a a 6 = 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW & CO., 
WILMINGTON, DEL. 


The M. T. Davidson Improved Mteam re Buffalo Cupola & Forge Blowers. 


« RIL 
MANUFACTURED BY Warranted su 


yerior to any 
DAVIDSON STEAM other make. 
PUMP COMPANY. . 











All sizes and 


styles of every 


class of work, 


BUFFALO 


FORGE C0. 
Buffalo, N.Y 







Warranted _ the 
BEST PUMP made 


for all situations. 


LLY, 51 N. Seventh St. 


+ 
4 


DANIEL KE 


PHILADELPHIA AGENT: 


Send for Cata 
logue 





and prices 











ORTHINCTON 
PUMPING 
MACHINER 


Principal Office, 77 Liberty St., New York, 
= ECONOMIC PATENT BOILER FEED FUME, 








COURSES LEADINC TO DECREES: 


Mechanic Arts, Mathematics, 
Civil Engineering, 
Electrical Engineering, 
Architecture, Agriculture, 
Arts, Analytical Chemistry, 
Chemistry and Physics, 
History and Political Science, 
Literature, Natural History, 
Philosophy, Science, 
Science and Letters. 
ENTRANCE EXAMINATIONS BEGIN 
JUNE 15th, AND SEPT. 
For the University Register, giving full informa 
m respecting Admission,Free Scholarships, Fel- 
Vships, Expenses, etc., adaress, 
TREASURER OF CORNELL UNIVERSITY, 
ITHACA. N. Y. 





Contracts solicited for 
Special Machines, Patent | 
Devices, &c., in quantity. | 


Complete outfit for Ma- 
chinists, Blacksmiths, | 
Metal - Workers an 
others. 





New Circular on Mill- 
ing Machine and Univer- 

Head (Pat. Pending.) 

AT 0 A.M... ; — 

15th, 1585. THE CINCINNATI | 
SCREW & TAP CO. 
8. E. Cor. Pear! & Plum 

Streets, 


CINCINNATI, OHIO. | 








Henry R. WoRTHINGTON, 
Now Work. 


Boston, Pittsburgh, 
Chicago, Cincinnati, Clevelsad, 
St. Louis, San Francis *. 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 
The Only Double- Acting 
Geared Pump 





It is compact and System 


Aatic in design and Keon + | 
ymical in its Operation Ep 
All its parts are arranged = 
for durability a j | 

ae 3 

BEN]. F, KELLEY, Ageut, me 
9) Likarty G+ Naw York “SS 
wi MADOTTY wt., HOW SOPZ, ag Wl i 
Philadelphia OMee: 2? = 

‘o PERRY bt 
JAMES BERRYMAN, a 











25 North Fourth St, 



















aiz.| HARRISON SAFETY @OILER WORKS J Suny 
IMMEDIATE DELIVERY. ERMANTOWN FETY. MILA, 





AMERICAN 


SGILERS 


mm) GRAYDON & DENTON. 


Iniiscnintiscancioei nica 


CRANK PLANERS | 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


R. A. BELDEN & CO., DANBURY, CT. 








ONEIDA STEAM ENGINE AND 


READY. 


NEW CATALOGUE 





Manufacturers of WESTCOTT’S PATENT 





LATHE AND DRILL CHUCKS. 


FOUNDRY CO., Oneipa, N. = 





i $ 
Sve Giant © 
me |MPROVED.~ 





Iron Planers 2 Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 









Sold at all Machinists’ 
Supply Stores. 


—. ie 
, T.R. ALMOND, 


83 & 85 We i St. 
Brooklyn, 





Morse, Williams & to, 


Builders of all Kinds of 
PASSENGER & FREIGHT 


Office, 411 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA. 








ua 
Ui! 4 NOW Yk Office, 108 Liberty St. 





ELLSWORTH 


PATENT aie & YANTIS, 
816 F St., Washington, D.¢ 
OLICITORS 


Send for Circular. 





DIXON’S 





Sraphited 
LUBRICATING OIL. 


Pure Foliated American Graphite, 
SUSPENDED IN OIL, 
Close-Fitting Axles and Heavy Ma-| 
chine Bearings, 


Bearings will run easier and will not wear out, It will cool 
off a hot journal after every other oil as failed 


For 


Write for Circular. 


JOS. DIXON CRUCIBLE CO., 


Almond Drill Chuck 


(Successors to Clem & Morse) 


‘Elevators 


—_—THB-—— 


tid ei hut 


contains the maximum of 
power, a yap A and effi 
| ciency, and is fully guaran- 
| teed. No. 1 holds from 0to 
| 14’, price $7. No. 2 (round 
body) holds from 0 to 34”, 
price $8. Sold by the trade. 
Address, 


A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks. 
Send for new Illus’d Catalogue. 


EUREKA BAND SAW. 


We build three sizes,at prices 
lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion, inquire of 


FRANK & CO., 


176 Terrace Strect, 
BUFFALO, N. Y. 


atent Binder 


—EOR— 
AMERICAN MACHINIST, 


to hold 52issues. Price $1 each, by mail or ex- 















press to any part of the United States. Also 
‘6 9) to be applied by book- 
COVERS binders for perma- 


nently binding any volume. Same price. 


| American Machinist Pub’g Co., 
96 FULTON STREET, NEW YORK. 


ELEVATORS 


With Screw or Spur Gear, oper- 
ated with belts or hand; Auto- 
matic Hatch Doors; Hydraulic or 
Steam Elevators or Hoists. 


GEO. C. HOWARD, 
19S. 18th St., Phila, 12 Cortlandt St., N.Y 





Ma 











ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


y= A Of .t 


for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines, Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 





Having greater facilities for 


—GEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


§, ASBTON HAND MPG. €0,, iscsnrcs, ra 


DRAWING 
NSTRUMENTS 


NHAPING MAGKINGS 


For Hand and Power, 
6,/’ 8’ and 10’ Stroke 


Adapted to . Classes of Work to 
Their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 





Send for 72-Page 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 


6 Astor Place, - New York- 














THE BEST 





<u 


BURBANK 
& CO. 







ADDRESS, 














P. BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 





Sree MFC. CO., 






MANUFACTURERS OF 


MACHINISTS’ TOOLS 


Worcester, Mass. 


IRON — 
PLANERS 


A 
Specialty. 





JERSEY CITY, N. J 
- 
TN 












IMPROVED 

COVERED SCREW 

MIC 20METER 
CALIPER. 


Send 


‘ot 


BOSTON, MASS. 


Makers of the most ae 
X Y 4 


| AyvyMm 


assortment of 


< 


Oe 


a+ ayn 


Us 1; ynare 


Ald Net Nn te Nw 


~ Hep 


a 
VI asuring nn aa 
ai 6d Pas dua» Net et te Ne 
— 


FOUND IN THE WORLD. 


AtAaWwaA PS 
Fine 


asa 


TO BE 


Allustrated Catalogue with 


Tables. 


for 





BROCK’S PATENT DROP- FORGED CHAIN PIPE WRENCH 


ot 


Made Hintirely 
BAR STEEL, 


Six sizes, adapted for pipe 
from 44 to 14” diam. ‘ 
any kind. All partsare inter s+hangeable 
and can be : sharpened with aftile. Does 
hiteh while in use, but can beinstantly released, yg, 


: : . ARATNIAS 
cription of IRON AND STEEL DROP FORGINGS, 


and can be 





ot crush the pipe, 


Each number will fit a 
range of sizes equal to six 
or more pairs of common 


THOS, DALLETT & (0, 


8 N. 21st St., Philadelphia, Pa. 
MANUFACTURERS OF 


SEAT Bi eT 


ceo | FOrtable Ding Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 2 . 
HAND DRILLS, 


New Illustrated Catalogue 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 


WORK SHOPS 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 


BARNES’ PAT. FOOT POWER 


machinery can compete with 








Gees ge 


just issued. 


























tongs, while 
wear an equal number of 
are hardenedtoa saw temper, 


Jaws i 

has a quick grip, never slips, chain will not un- 

H. WILLIAMS & CO., Manufacturers of every De 
ts 


readily renewed 


Richards St., near Hamilton Ferry, Brooklyn, N 


it will ouds 


| 


steam power. Sold on trial. 
Meta! and woodworkers send for 
prices. Illustr'd catalogue free. 
WwW. F. &. Jno. Barnes Co. 
Rockford, Ill. 
Address No 1995 Main St. 
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IN « WIC We. 


Below will be found references to a smal! 
portion of the practical articles that hav: 
been specially prepared for the AMERICAN 
Maoninist, and have appeared in our col 
umns during the last few months. No other 
mechanical journal in this country has o1 
ever has had such a collection of practical 
articles, by writers of well known ability, a 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac 
tories in various parts of the country. Copies 
containing these articles can be readily ob 
tained by ordering of any newsdealer, 
writing to this office, at 5 


or by 
cents per copy. 


Angus Sinclair, 

Chicago Limited Express. January 5, 1884 

Fuel Economy with Locomotives. July 5, 1884 

Locomotive Engine Running. February 9, 
March 8, 22; April 5, 19; May 3, 17; June 7 
August 16: November 1, 1884 

Locomotive Economy. January 17, 1885 

American Locomotives Built in 1884. 
24, 1885 

Railroad Snow Plowing. 


January 19, 1884 


How the Fastest Train in America is Run. Janu 
arv 5, i884 
Work of Pulling a Heavy Freight Train. Novem 


ber 22, 1884 
Water for Locomotive Boilers. September 20, 2; 
SS 
Efficiency of Brakes. 
J.C. Hoadley. 


Unbalanced Bodies in Revolution. March 14 
Diagram Showing the Inertia of the Reciprocat 


January 10, 1885 


ISS 


ing Parts of the Steam Engine, June 7, 1884 
Inertia of the Reciprocating Parts of the Steam 


Engine. June 7, 1884: 


J. D. Campbell. 

Fitting and Care of Axle Boxes. 

Draft Regulating Appliances. 
April 12, 26, 1884 

Fitting Locomotive Wedges. 


September 13, 1884, 


August 3, 1884 
March 15, 2 


August 16, 1884 


Driving Boxes and Wedges. September 27, 1884 
Building Locomotives in Repair Shops. Febru 


ary 9), IS&4 


Locomotive Draft Appliances. April 25, 1885 


Eobert E. Masters. 
Moulding Ammonia Boilers. November 15, 22 
1884 
Cutting Down the Face of Gear Wheels in the 
Mould October 25, 1884 


Moulding Balance-Wheels. August 2, 1884 

Portable Cupola. December 13, 1884 

Cupola Management. May 17,1884 

Melting in a Southern Foundry. April 12, 1884 

Melting Small Quantities of Iron. June 14, 1884 

Melting Steel inan Ordinary Cupola, August 23 
1884 

Casting Rolls with Shaft in Them 

Economy in Using Small Cupolas. 


Jas. F. Hobart, 
Selecting and Using Files. 


May §), 1885 
May 16, 1885 


January 10, 1885 


Hammer and Grindstone. January 17, 1885 
Emery Grinding. January 24, 1885 
Forge, Anvil and Lathe. February 28, 1885 


Grinding and Using Cutting Tools 


} April 18, 1885 
Doing Jobs on Sunday. May 30, 1885 


Harris Tabor, 


High Efficiency of Locomotives. February 14 
1885 


Centrifugal Force in Revolving Bodies. April | 
RSD 
Prof. Jno, E. Sweet, 
Point of Cut-Off ina Locomotive Engine. Novem 


ber 15, 1884 
Examples of Close Measurements Under Difficul 
ties. February 16, 1884 
The Perfect Screw Problem 
1884 
Proportioning Slide Valves and Determining the 
Effect of Different Proportions. August 14: 
August 30; September 6, 27; October 4, 11 
1884 


July 19, August 3 


A. J. Stevens, Gen, M. M., C. P. R. R. 
Performance of a Locomotive. February 2. 18s4 
Correction of Boiler Criticism. January 3, 1585 


Indicator Diagrams from the 
tive in the World. 

Improved Draft Pipe 

Utilizing Steel and 
June 6, 1885 

Deep Well Pump on the C. P. RL R. 


Largest Locomo 
January 10, ISS} 
May 16, 1885 
Iron Machine Shop Scrap 
June 27, 


18s 
Chas, T. Porter. 

The Bursting Strain in Revolving Wheels 
ruary 16 and 28, 1884 
What Is Centrifugal Force? 


Ss. W. Goodyear. 


Feb 


April 12, 1884 


Personal Recollections. January 12, February 0 
March 15, 1884; July 18, 1885 
Hardening and Tempering 
18S4 
Hardening Pieces of Steel. 


Steel December 13 


January 3, [S85 


Some Thoughts About Steel. February 28, 1885 

Upsetting Iron and Steel. March 7, 1885 

New Men. March 2&8, 1885 

Hardening Steel by Pressure. April 25, 1885 
J. G. A. Meyer. 


Iss 


Laying Out Link Motion. May 10, 17, 24, 31, 
Modern Locomotive Construction. June 227, 


A. Dolbeer. 
jalancing Locomotive Wheels 


LSS 


April 12, 184 


N.P.R.R, 
Railroad Snow Plowing. February 9, 1884 
T. B. Twombly, Genl, WF. ..C. ROE. A 
P.R. R. 





Performance of Coventry Boiler. January 24, 188 
J. D. Hollister, Supt. Fla. So, R. R, 
Improving Rod Ends. April 5, 1884 


Probable Cause of Truck Boxes Cutting. July 12 
18S4 
John J. Bingley, MI. Mi. of H. J. EW. A 
G. R.R. 
Locomotive Petticoat Pipes. June 13, 1885 
A Needle Feed Oil Cup. June 20, 1885 
G. W. Cushing, Supt. Motive Power 
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MORSE Twist DRILL AND MACHINE. COMPANY, Il 


Sole petetha dan aba of Morse Patent lang? -Lip Increase Twist Drill. 





Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 


Adjusts able Drill Chucks, Taper Reamers, 
ALL TOOLS EXACT TO WH 


GEO. R, STETSON, Sup’t. 





Milling Cutters, and Special Tools to order. 
ITWORTH STANDARD GAUGES. 


EDWARD 8S. TABER, Pres’t and Treas, 


NEW BEDFORD, | 


ae MASS Si eee 


Drill Grinding Machines, Center and 








Six (6) Sizes. 


(OMBINED PUNCH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are 
When desired we place a 
small engine on the machine, the crank of which 
The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
For particular work 
the hand-wheelis used to set the puncn to mark before 
The stripper is adjustable tc 


driven by belt power. 


goes on where the pulleys are now shown. 


sliding-heads counterbalanced. 


throwing in the clutch. 
different thicknesses of iron. 





THe STANDARD = 





Co., CLEVELAND, OHIO. 


Manufacturers of STRAIGHT LIP INCREASE TWIST DRILLS and Special Tools. 





FRICTIO 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 





THE PUSEY & JONES CO. 


WILMINGTON, DEL. 





HIS Cut shows our No 
Extrastrong. 

or equivalent bars. 
Builders of §T 


6 Cutting-Of Shear 


AM_ ENCINES, 
Tanks, Machinery 5A Rolling Mills, 
Shears, Riveters, Angle-lron Cutters, 
and Heavy Iron Work generally. 


Boilers, 
Punches, 
Cranes, 


Ra eal Hy Pe | INCE * LATRES, HAND * Lata 


Slide Rests and Planer Centers. 








American 





CURRIER & SNYDER, 


Upright Drills, 


WORCESTER, MASS. 


Drawing 


fectly VIN than Indi: Mu any other ink 
longer in pen without cleaning or refilling, 


posit carbon. 
struments and materials to 





HALL’s PATENT 
Antomatic 


Taiectors, 


For supplying all 
classes of steam 
boilers with water. 

We guarantee 
these Injectors to 
be the best, simp- 
lest and only tho- 
roughly reliable 
Boiler Feeders in 
the world, working 
from 2 lbs. to 200 
lbs.steam pressure 


HALL’S 
Engineering 


Wo, SPINDLE, 








i 


112 JOHN ST., NEW YORK. 
ACHINE 


SPUR and 





BEVEL 


% (HARS, 


Dilley wns 


6: 
Wi 


lS 





om 


the Trade. 


List mailed on application 


POOLE & HUN 


BAL/TIMORE MD. 





Z5 
— 


OULDED 


cet aoe to 


G. S$. WOOLMAN, 


116 Fulton Street, New York. 


Waterproof and gener- 
al. <A liquid substitute 
for India ink. Finer, 
blacker and more per- 


Will work 
and will 
never become gelatinous, thick or offensive, or de- 
Send for catalogue of drawing in- 





THE PRICE OF 


EVERY paw 


Illustrated in the AMERICAN MACHINIST, May 2, 1885, 


IS ONLY S20. 


DISCOUNT GOES WITH EVERY PAIR. 


om TBR) Ae 





CENTERS 





DETRICK ‘& HARVEY, 







Manufacture BALTIMORE, MD. 
MachineTools SINGLE 3 OPEN 
and POST C SIDE 

Special 
Bol IRON PLANERS, 


Adapted 
for long & 
wide work, 
Guaran- 
teed equal 
to the two- 
post plan- 
ers in am’t 
and quali- 
ty of work, 





PRESSES, _ 
PUMPS, 
PUNCHES, 


~ JACKS, 
VALVES, 
FITTINGS, _ 





WATSON & STILLMAN, ‘Scena s* 


GYDROSTATIC MACHINERY, 


ACCUMUL LATORS | 


VAULT ELEVATORS, fe, 


M ACE TINI ST 


EAGLE 
| ANVIL 


I>: 


Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
| parallel and cannot be broken. 








Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than anyEng- 
lish Anvil. 
Fully war- 
ranted and 
lower price. 








SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE 
Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach 
ments,Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, ete. 
Lathes on trial, Lathes on 
payment. 
“>a «42 Send for Catalogue of outfits 
Jor amateurs or artisans 


addvem, H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 


DYROMETERS 


GAUNTLETT’S, HOBSON'S, and STEINEN'S 
PRESSURE GUAGES 
Hot-Wel THERMOMETERS 
ANEMOMETERS 
SAFETY LAMPS 

BAROMETERS 
SALINOMETERS 
A Mining and Metearological 
Instruments ot every deseription. 












List and Description of our Ten Catalogues sent 
free on application. 


JAMES W. QUEEN & CO 
924 CHESTNUT ST. PHILADELPHIA. 











rT . P 5 
ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and vwery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 
Mention this paper and write 
us for particulars. 
PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pipes % to 6 inch. 


DROP FORGINGS 3.522 i 


BEECHER & PECK, NEW HAVEN CONN. 





PECKS P&T DROP PRESS. 


REECHER & PECK,.-~ CONN, 





GEORGE H. BENJAMIN, 
Electrical and Mechanical Engineer. 


Expert in Patent Causes and Solicitor? 146 BROADWAY, N. Y° 
J 


of American & Foreign Patents. Roo 40 





Iron and sSsteei 


DROP FORGING | 


Of Every Description. at Reasonable Prices, | 


R. A. BELDEN & CO0., DANBURY, Ct. 

















: a: ; " él ¢ “a ° 4, Z - 
av P a PO he 
MANUFACTURE X OF THE ORIGINAL 


TRADE MARK. 


ie 
Pipe Cutt ting = Areatine Machine 


BEW he OF mT > i: 
me genuine without our Tra irk and Name 


STEAM AND GAS- FITTERS? "HAND TOOLS. 
Pipe Cutting and Threading ™lachines, 
for Pipe Mill Use, a Specialty. 
YONKERS, N.Y. 


Send for Circulars, 












Manuf’d Solely by the 
American 
Steam Gauge 

| 00, 


Boston, Mass, 








Planing and Jointing Side. 


— a 


New Universal Wood Worker, 


THE EGAN COMPANY, Mirs., 


Successors to The Cordesman & Egan Co., 
201 to 221 WEST FRONT ST., CINCINNATI, OHIO, 


HARLES MURRAY= 
MAD ENGRAVER on WOOD \@ 








ANN ST. # NEw YORE: 
FAY & SCOTT, x" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Miliing Machines, Planer Centers, &c. 





SEND FoR CATALOGUE 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Mac hines 
manufacturer 


§.W. GOODYEAR, Waterbury, Ct. 





or information, address the 














MANUFACTURERS OF 


‘Pipe Cutting and 
Threading Machines 


OPERATED EY HAND OR POWER, 


FITTINGS, 


‘uts pipe 4 


| 
| 
2 atchet form. 


ADJUSTABLE DIE STOCK. 
a= with cutting-off 
attachment 


VALVES, PIPE, PIPE whe, ad Water and Gas. 


THE EATON, COLE & BUSNHAM CO. 


82 & 84 FULTON STREET, 
NEW YORK. 


Fu tory: 
BRIDGEPORT, 


Conn, 
ALL STYLES OF 


Iron & wong (H00ds 














Also made in Babies 60 
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WILLIAM SELLERS & CO., 


Philadelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


?ulleys, Mill Gearing, etc., Lathes, 


- Shafts, Couplings, Hangers, f 
Railway Turn- 


Planers, Drills, Shapers, Bolt Cutters, 





Improvements, New Patterns, Simple, Effective. 


No. 79 Liberty Street. 
| The latest. improvement in TRACTION ENGINES, 


Send for descriptive circular of 


|TRACTION| 


Stationary 








Portable, | Agricultural and 
aN GINE 
way WOOD, TABER & MORS 








) Eaton, Madison 
Co., New York, 





BW AV[NOIIQ peywaysn{ [I 10y puag 


1,500 ENCINES NOW IN USE. 


“‘qST]I soUSeIEjJOY pu 





STEARNS MEG. COMPANY 


ERIE, PA, 


Engines from 15 to 400 Horse Power 


Our canacity being now equal to 100 engines per 
month, we shall hereafter keep in stock for imme- 
diate shipment all sizes from 4 to 200 HL.P. 


Westinghouse Machine Company, aie sau 
PIVTSRBURGIL PA 


SAW MILLS and GENERAL MACHINERY, 


ERIK, PA. 


SALES DEPARTMENT CONDUCTED BY 


bag nite tg eg pe CHURCH, KERR & CO.,, 17 Cortlandt Works at 


FAIRBANKS, MORSE SELDEN’ S* PATENT *PACKINGS 





¢ CO., Chicago, Cincinnati, Cleveland, 
Louisville and St, Pau! 
FAIRBANKS & CO., St. Louls, Indianapolis and Denver 


PARKE & LACY, San Francisco, and Portland, Ore 

PARKE, LACY & CO., Salt Lake City,U tah, and Butte Mo ntana, 

DA TOMP KINS & CO., Charlottes Recommended by Leading 
KEATINGIMPLEMENT & MAC WHINE CO , Dallas, Texas 

ROBE re MIDDLETON, Mobile, Ala, Eng: neers for 

H. DUDLEY COLEMAN, 9 Perdido street, New Or na, Ta 


% * 
I\IRAY & CO., Sydney and Melbourn Steam and Hydraulic Uso. 


R. ROGERS, 43 Rue Lafitte, Paris, 


PAPER | we Te 


PAKibiralia. 


Made either with or with- 
out Rubber Core. 


RANDOLPH BRANDT, 3S Cortlandt St., New York. 


\ZELL SAFETY BOILER 
| Pioneer Iron Works, ®*3°y2" M'f'rs. 




















Address, SAFETY STEAM GENERATOR 00., 


68 WARREN STREET, NEW YORE. 


Illustrated in AMERICAN MA- 
THE EDDY CHINIST of June 27, 1885. 
FRICTION CLUTCH For single Frictions or * Shop 

tights’? apply to pa entee, 
PULLEY. = wat. 11. EDDY, Worcester, Mass: 





"STACEY tO GawAan WES546. 
SEND FoR CIRCULAR. 








Transmittins power, over three to one as compared 
withiron. Noslipping belts ov tighteners. Weig rit 
less than one-half. Strength and durability of the 
greatest. Freights less. Prices satisfactory. Send 
for Cireular. Prices and Discounts. Also, FRIC 
TION and POLISHING WHEELS. 


WESTINCHOUSE, CHURCH, KERR & CO., 
Consulting and Contracting Enginecrs, 
17 Cortlandt Street, . ; © New York. 


Also, controlling the Westinghouse and Teyrotds 
Corliss Engines, the Huyett & Smith Fans, &c. 


CYLINDER FREE OF AciD. 


Bowes of 25, 50 and 100lbs. 


THE SEIBERT CYLINDER OIL CUP CO. 


Manufacturers of 


(II| ( | hs TOR LOCOMOT IVE, MARINE AND STATION- 
R vom CY.2 a0, 


Under the Seibert and G@ ae Patents with Sight Feed. 


1 re WILKINSON (Ii Xk PN 


Devico for Marine and Stationary Engines, 









per Send for Cataloque and Price Lists, 


SEIBERT CYLINDER OIL CUP (0., 


26 Vesey Street, - NEW a 
53 Oliver Street, ROSTON, Mass, 








BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 
for 1880, 1881, 1882, 1888 and 1884, cloth, $3.50 each, 


LINDLEY M. ELKI NTON, 
pare hasers paying ae Ss C barge S. 


THE FISAKILL CORLISS ENGINE, 


Philadelphia, Pa, 









Vera Condensing gis 


‘ta tare ro natn olveatons 


ESQ TL 'D Rs, 


Manufactured by the 


Fishkill Teandin » Eos (43, 


FISHUKILL-ON- _ HUDSON, N.Y. 


Se me a vr Catalogue A, containing Illus 
d Descriptions and Reterences 


tables, and Pivot Bridges, Gifford Injectors, Sellers’ ; 





DOUTETARK FOUNDRY AND MACHINE C0, 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 


PORTER-ALLEN & SOUTHWARK ENGINES. 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
HYDRAULIC MACHINERY, &., &c 


THE LONG ALISTATTER ‘en 


Double, Single, Angle- 
Bar, Gaug, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


y Power Cushioned Hammer. 











Send fornew catalogue. 


J RMSTRONG S THE GARDNER GOVE GOVERNOR. 


Over 0,000 in use, 


Adapted to every style of 
~ stationary and port 

able steam engine. 

" Warranted to giv: 

Satisfaction or no sali 
For circulars and prices 

address, 










a 
PAT 
SPR. 675.007. 8.1% 


Improved Adjustable 
STOCK 4n0 DIES ror 
IPE and BOLTS. 
Tapped to Standard Gauges. Adjustable to all va- 
riations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them. 


Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by The Gardner Governor Ch, 
F. ARMSTRONG, BRIDGEPORT, CONN. QUINCY, ILL. 


=——» |HE BEST IN THE WORLD. 
We make the Best Packing that can be made regard 
FINS 5G SO ey \G PAr = less of cost. Users will sustain us by ¢ alling for th: 


sp STANDARD: ‘JENKINS STANDARD PACKING.’ 











Our ‘‘ Trade Mark ”’ isstamped on every sheet. Non 


; ae Be a unless so stamped. §~ Send for Price List 4. 
2 NNG JENKINS BROS., 


71 John St., N. ¥. 79 Kilby St., Boston. 





cSEND FOR = PRICE S.9- 
‘VALLEY MACHINE CO. EASTHAMPTON,MASS. 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders 
HILL, CLARKE & CO., Boston and 8t. outs. 
MANNING, MAXWELL & MOORE, N. Y. City. 
TALLMAN & McFADDEN, Philadelphia. Pa. 
WM. BINGHAM & co., Cleveland, Ohio. 


HILL’S FRICTION CLUTCH. 


FRICTION (LUTCH PULLEYS, 


Hoisting Rogines and Hoisting Machinery, 


D. FRISBIE & CO, 
478 North 5th St., Philadelphia, Pa. 











THE LOWE 


Feed Water Heater 


AND PURIFIER. 


= This Heater has seamless straight tubes, brass o1 

copper. No necessity for bent or bowed tubes 
peg DECaUSe Construction provides for the differentia 
expansion between shell and tubes Adapted for 
high or low pressure engines. in fuel and 
boiler repairs guaranteed. 


Saving 


Least Back Pressure on Engine. 

Reliable Water Purifie: 
Results Obtained from ka 
haust Steam, 


The Wighest 





Sent on 1 Trial. 


HoH 


NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance, Positive Release. _ Write for ** History or Freep Water Heaters, 
Only OLUTOH | Having REMOVABLE Hub. free, on application, to 


for Catalo } a 
Ecuipse WIND ENGINE CO. "wis. 4 9- WILLIAM LOWE, 


Patentee and Sole Manufacturer, 


WATER TUBE SAFETY BOILERS S®tocerort Boner Wonks. 


a" BRIDGEPORT, CONN, 
aro 
z 7 1 OSGOOD DREDGE 00., - ALBANY, N. Y. 


RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWK, Secretary and Treasurer, 


Manufacturers of 
| ge meteor 
Excavators, 














ITCHING ERRICKS, 
MACHINES, Etc., Ete 





jag 
es a 
(Moore’s System.) 
Unequaled for durability, safety and economy. 
Examinations made with ease. Cleaned quickly 
ind easily. Circulation rapid and sure 


National Water Tube Safety Boiler Co. 


N. ¥. ENGINEERING CO., 64 CORTLANDT ST. 


































Circulars and Testimonials. 





























eee 
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NEW N TANGYE ‘BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1000 Hi. P. 
These Engines are the combined result of long ex- 








careful revisionof all details They are designed anc 
constructed for heavy and cont tinuous duty at mediun 
or high rotative speeds. 
in Steam C onsumption and superior regulation guat 
8 antced 
12 to 100 H.P..for driving Dynamo Machines @s 





0 Astor House, N. Y. D. L. DAVIS, 348 . Canal St., Chicago, . 
SALES aoaNTs: . : ot See betaine, Boston, Mass. and RUBINSON & CARY, St. Paul, Minn. 


NSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


i. en Pennesvivani re wland and Virgin! nia. 
Sele Licensees and Pst we for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Vi 


“OTT?” CAS Evoine: 





CUMMER ENGINE CO. | 


CLEVELAND, OHIO. 


Consuming 
20 to 76 


Over 14,000 
in Use. 








less Gas 





SS a 
ae Gold Medals and All 
Highest Premiums for BEST AUTO- 
MATIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for 150 Page Illustrated Catalogue. 


HEWES & PHILLIFY 
[rou Works, 


IMPROVED 


Works Lapin 


High Pressure, 


Condensin — 
And tom pound. 


SEND FOR CIRCULAR. 


SCHLEICHER, SCHUMM & CO., 


33d & Walnutsts., Phila. 214 Randolph st., Chicago. 





ON an 














BUILDERS OF 


WARDEN & MITCHELL, 


Germantown Junc., Philadelphia. 
Hydraulic Riveting Plant and fall facilities. 





BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 


TANKS, 
STILLS, 

BRIDGES, 

ETC., ETC. 



































CREENWOOD’S 


Universal Planer Chuck. 


For Straight, Curved (Con- 
cave or Convex), or Angle 
Work. Used on any Planer 
with Cross Feed for Links, 
Wedges, Keys, ete Indispen- 
sable for Locomotive Build. oe ~ 
ers and Master Mechanics. 


Circulars on Application. 


L. B. FLANDERS 


Machine Works. 
PEDRICE & AYER, Prop’rs, 
Philadelphia, Pa. 


Katzenstein's Metallic Packing, 


(SEL F-ACTING) 


For Piston Rods, Valve 
Stems, &c. 

x4 Adopted and in use by the 
principal Iron Works, En- 
gine Builklers and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries; also 
Tubular Metallic Packing 
for Slip Joints 
, Lh. KATZENSTEIN & CO., 
<<“: 169 Christopher St... N.Y 








HOJICE’S 


\ Viiversal Angle Uhion 
Z PATENTED. 


Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 








Manufacturers & Wholesale Agent :<, 


ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 


SECOND-HAND IRON WORKING MACHINERY 


6 in. x 6 ft. 
Gin. x 6 ft. 
Win x8 ft. ” 
iin. x 26 ft. si 
Bement. Good order. 
One 18 in. x 8’ Engine Lathe. 
Al order. 
4iin. x 20 ft. Pond Engine Lathe. Good order 
tin. x7 ft. Harrington Chucking Lathe. Al order. 
8 in.x12 Extension Lathe. Harrington. 





Engine Lathe.Ames. Good order. 

= Harrington. Good order 
Harrington, * 
Raised to swing. 52 in 





BESTA BLishHeb ix. 


Buerk’s Watchman’s Clock. 
with Safety Lock Attachment 
20 PRIZE MEDALS 4 WaRDED 
Tocontrol watchmen tn mann 
facturing establishments, public 
buildings, warehouses, ete. 
Simplest, strongest, cheapest 
and most complete of its kind 


New Haven Mfg Co. 





perience with automatic cut-off regulation, and most 


Highest attainable Economy 


Self-Contained Automatic Cut-Off E ingine : 
cialty. 


‘autsu9 29430 AUB Uv 






Send stamp for Catalogue, 





15 





MAC FITNTS ST 
NEWARK, 


THE WATTS, CAMPBELL €0,, “"Y*" 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


1 


1 


[IN FULL VARIETY. 
Illustrated Cire ulars with various di sta. as to prt netic al Cigps aTT By 
Steam Engine construction and performance, free by oiZes Varying [rom 30) 10 2000 H, P. 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


Horizontal or Vertical, 
Acting or Beam, Condensing 
Non-Condensing or (¢ ompound, 

Send for Cireular. 

BRANCH OFFICE : 
Cor. 5th and Chestnut Sts., 
PHILADELPHIA, PA — 


THE DAVEY SAFETY ENGINE 


OR VACUUM MOTOR (Patented.) 


Direct 














ENCINEER. CANNOT BE 
STEAM PRESSURE. 

EXHAUST. r ae fy 
CYLINDER LUBRICATION, Uy rR + i 
OFFENSIVE ODORS. OR 


EXTRA INSURANCE. 
EXPLOSION POSSIBLE. 


Cost of running, On< 
Engine. 





LOWN UP. 


Power per hour. Cheaper th: in | Gas 


A. Tiinetrate 
EK nqgine, Send for Illustrated Descripti 


Cent ner Horse 
More powerful than //ot Ai 


CHAS. P. WILLARD & 00., 28! Michigan Street, Chicago, Iii. 
NEW YORK ENCINEERING CO., G4 Cortlandt St., N. Y.City, AGENTS. 


THE LANE & BODLEY CO. 


JOHN and WATER STS., CINCINNATI, 


Beg to announce that their facilities for 


Cau ior ve List. 





the manufacture of 


SUPERIOR TURNED SHAFTINC, ‘Iron or Steel.) 
CAST IRON PULLEYS, (Far Superior to Wrought Rim Pulleys. ) 
THE BALL and SOCKET ADJUSTABLE HANGER, 


(Recognized as the Leading Hanger of the United States 
Mill Gearing, Couplings, Friction Clutch Pulleys, Mule Stands, Binder Frames, and 
all appliances for transmission of power, have been largely increased, and our advantage Is 4 


riven the 
buyer in the lowest prices such goods have ever been sold. 


Pulley Castings for the trade. 


ATLAS Woiks'4 


Mi. = == INDIANAPOLIS, IND., U.S.A. me : 





Send for 
Catalogue 


da 
Prices. 








MANUFACTURERS OF 


STEAM ENGINES sana 
BOILERS, 


AUTOMATIC CUT-OFF 


Embodying a New System of 
Regulation. Vhe Gov- 
ernor weighs the Load. 
The most perfect Govy- 
‘rning ever obtained. 
Send for circular A, 
ALL ENCINE GO. 
ERIE, PA. 





BLESSING’S PATENT RENEWABLE - SEAT 


Stop and Check Valves, 


The Renewable Seats and 
Dises are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, double 
thatof the best Steam Metal 
commonly used inefirst-class 

valves. The Seats are simply 
F dropne d into place and held 
in position by bottom of cage 


5 We also manufactur the Albany Bucket 
and Gravitating Steam Traps. 








3) ie GUARANTEE better regulation than it 
ossible for any other ENGINE to givo 


PATTERN & MODEL MAKER, 
H LEK N ST., 
GEO, E. KNOWLES, 09 eee ORK. 
PATTERNS of oe eons ms ade and inven- 








THE HOL — LUBRICATOR VISIBLE DROP 


Is guaranteed to be: 

1. A perfect insurance 
agninst the cutting of 
Valve seats, Cylinder, 
and Governor Valves 


ALBANY STEAM TRAP C0., Albany, NV. ¥. 













WE ARE MAKING of the engine 
oe r 2 It will pay for iteelf 
SPECIALTY Ot in 6 months in saving of 
Y = oil, coal and packing 
A 24-INCH LATHE, 3. It willinsure more 
WITH BED ANY speed in the revolutions 
ViIT 3 At 


of the engine, say from | 
to 2 atrokes per minute, 
thus increasing the power of the engine Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. Y. 


° SPRUAL INDOCEMEITS 


Second-Hand Machinery for Sale. 


LENGTH DESIRED. ThIS LATHE IS DESIGNED 


HEAVY 3: 


VICE; IT IS THE 
VYUCED, 





HEAVIEST OF ITS 
SIZE EVER PRO 
WORKMANSHIP AS GOOD 
SKILI CAN 


AND THE 


Two Engine Lathes, 87 
rest. Screw feed 


MAKE 
in. swing, 20ft. bed. Comp‘d 
veared in face plate on each 


LA 7 F SEND FOR CIRCULAR 
One Engine Lathe, 20 ft. bed, 42 in. swing 





One 6in. Shaper. Gould. Cheap. Price, with 12 keys, complete, 

One 12in. Stroke Crank Planer. : Belden. $50. Send for Cireular. 
n.38in. Planer. A 1 order. 0. E. HAUSBURG, Sole Agent, 

‘in. x4 ft. Planer. New Haven. 71 NASSAU ST., Room 3, N Y¥ 

‘tin. x 6 ft. Planer. Ames. 

sin x 12 ft. ig Niles. Nearly new. 


Zin x 12 ft. N.Y.S.E.Co. Good order. 
lJ in. Stroke Slotter. Hewes & Phillips, 

One Universal Miller. Brown & Sharpe. 

One Milling Machine. No 2 Garvin 

One No.7 Brainard Miller. <A 1 order. 

One No.2 Miller P & W Lineoln Pattern. 

(ne No.1 Miller. Hand, P. & W. Nearly new. 
One 20 in, Drill, Lowell—good order. 
One 20in. Drill. Prentice. ais 

One Horizontal Boring and Drilling Mach. Ames 
One No. 2 3-Spindle Drill. Garvin. Good order. 
One 4-Spindle Drill, No. 3, Ames—nearly new 


The Beckett & McDowell Mfg. Co. 
ST CNS 


Hoists, Pumps 
AND GENERAL 
Mining Machinery, 
120 LIBERTY ST., 


NEW YORE, 
Send for Illus, Catalogue 


" DUZ 
Aen 
BOILER ¢,.ANER 






We havea full line of new m’ch’y, and are prepared 
'o make low quotations. Avent for the following 
firms. Write full particulars of what is wanted, 


NEW YORK AGENT FOR 
Brown & Sharpe eanemeturing Co 
Powell Machine Tool (¢ 
P. Blaisdell & Co, 

Prentice Bros, 

Bradley’s Cushion Hammer, 

National Mchy. Co. Bolt and Nut Mechy. 

Hilles & Jones, Boller Tools, 

Slate’s Sensitive Drills, 

ElliotwUs Drills, Gage Brass Lathes, REMOVES As MUD [ag 
tee AND 


E.P.BULLARD. 14 Dev St..NEW YORK. SCALE 





ibe =" WATER PUNIFIER 


MANUFACT'! RED & 


wie E.W.VAN DUZEN. 3" 








HeOW ORTH t Cl. Clonwo0d Ctation,’ One Engine Lathe. 16 ft. bed, Xin swing. Bement’s 
Neh 09 Yonkers, N. Y, One Bngine Lathe, 12 ft. bed, 25 in. swing. Bement’s 


One Tron Planer, planes 
Excellent condition. 


Worcester, Mass. | One fron Planer, planes 16 ft. long, 

WwW. 6. YOUNG & C eg Manufacturers ae Roment» make i et 
z One Tron Planer, planes ong, 
Engine Lathes, Hand Lathes, Bate fray : 
7 . = cenit + PPRETS Ete One fron Planer, planes & ft. long, 301n. x 30 1n 
FOOT POWER LATHES, SLIDE RESTS, Ete. One tron Planer, planes 6 ft. long, °s in, x 2 In 

Halliday make : 

Five lron Planers to plane 4 ft. 6in., 24% 


THE BABCOCK & WILCOX CO ale ini Planers to plane 5 ft., 


WATER TUBE STEAM Raines, | See htoct Semial bye 


»deinch B.G.S. &. Upright Drill 
Cortlandt Stroct, Now York. | One 40-inch B. G oS. F. Upright Drill. 
oh Hope St,, Glasgow, Scctland, One inch Car-Wheel Borer, 


~ Two Axle Lathes, 
BRANCH OFFICES: Two Durreil’s 7-Spindle Nut Tappers 


24 ft. long, 62 in x 62in 





12 in. x 42 In 


{6 in. x 36 in 





in. X Who 


20 in, xX 201n 
Bement’s make. 


sement 
Bement’s make, 


BOSTON: 50 Oliver Street. Send for lists New and Second-hand Tools, too long 
PHILAD’A:382N. 6th Street. he publication 

PITTSBURGH: 98 4th Ave. 

CHICAGO: 6458. Canal St 

ONO INNATI 64 Ww 


ord St THE GEORGE PLACE MACHINERY CO. 


Carondelet Street i 
SAN FEAR 121 Chambers & 103 Reade Sts., 


Mission Street 
HAVANA» ‘) San Ignacio 


Send to nearest office forcircula: 








NEW YORK, 








16 AMERIC AN: 


BROWN & SHARPE MFC. Cc 


Large Size UNIVERSAL GRINDING MACHINE, 
Weight about 6000 Ibs. 
PRICE, $1500. 


oo “. 
R. |. 












This Machine was designed and is adapted for the grinding of a great variety of work, either straight 
or taper, having a capacity to take work upon centers 14 inches diameter and 6 feet in length. The em. 
ery wheel, which is 18 inches diameter by 1 inch thick, is driven by two 134 inch belts. Overhead works 
accompany the Machine. ‘Tight and loose pulleys 12 inch diameter, 44 inch face Speed of first counter 
250 turns per minute. Boxed and delivere + at railroad or steamboat in Provide nce. 





CAR WHEEL AND AXLE MACHINERY. 


| 
| RAILROAD, LOCOMOTIVE 
| AND CAR SHOP 


| EQUIPMENTS 














Photographs and Prices on application. 


NILES TOOL WORKS, 


Hamilton, Ohio. 


| PHILADELPHIA, 713 Chestnut St. 
CHICAGO, 153 Lake Street. | — 








WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always “ Self-Sustained ” 


Specification and Tender promptly submitted on 
, receipt of Capacity, Height of Hoist, and Effective 
Radius desired. 


STANDARD SIZES IN STOCK, 


STAMFORD, CONN. 


PHILADELPHIA, 
15 N. SIXTH ST. | 
Application. 


BOSTON, 
62 READE STREET. | 224 FRANKLIN ST. 


General 


CHICAGO, 
64 LAKE ST, 


Crane Catalogues on 
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THE PRATT ‘3 “WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 
PUNCHING AND TRIMMING PRESSES, 
—_—POWERR SHEARS, 


Die-Sinking Machines, Hand Bolt Heading, Power Screy 
and Bolt Blank Heading Machines, 


TRACTILE JIB CRANES. 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST FURNISHED ON APPLICATION 


THE BILLINGS & SPENCER CO., u's". 


MANUFACTURERS OF 


billings Patent Die Stock = Dies. 























RE 














Ct., 








OTrrintES | 
I wuivimiss 2 - 






Five Sizes—Cutting the full line of VY Threads, 


ALSO, U. §. STANDARD AND WHITWORTH DROP FORGED FROM BAR STEEL, 











CLEVELAND, OHIO, | 


MMIACHINE TOOLS 
For Iron and Brass Work, 
SMALL TOOLS & FIXTURES. | 


Gear Cutting in all its Branches, 


ON APPLICATION, 


Worcester. Mass. 


DAVID W, POND, 


SUCCESSORS 
TO 
reat Variety 


ivery. Grez 


ILLUSTRATED CATALOGUE 





2uick Del 


Engine Xsathes, Flaners, Wrills, ec. 


POND MACHINE 1001 60, 





New Designs 








MANUFACTURER OF 
on application. 
:/Lowell, Mass., U. S. A. 


os LATHES 


FROM 16 to 48 IN. SWING. 





|Cuts, Photographs and Prices furnished 


| GEO. W. FIFIELD, 








ograpbs for drawing the teeth ot 
gears and much other general in 


Q DO NT formation in A Handbook on tbe J. M. ALLEN, 


Teeth of Gears, their Curves, Properties, and Practica! 
W. B. FRANKLIN, Vics-Prestpent. 


Construction. Price One Dollar. Specime n pages free 
J. B. Prrror, Skorerary. 


PRESIDENT. 


GEO. B. GRANT, 66 Beverly Street, Boston, Mass. 





EW GRINDSTONE DRESSE 


WILL DRESS A MACHINE-SHOP STONE IN FIVE MINUTES, 
EVrIrER WET OR DRY! NO DUST! 


WRITD FOR OIRCULARS. 


Cc. A. CRAY, JR. & CO., 42 E. 8th ST., CINCINNATI, OHIO. 
E. E. CARVIN & CO., 


Machinists Iron Workers’ Tools 








E. GOULD & EBERHARDT, 


NEWARK,N.J 
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: Lathes, Planers, Milling Machines and Drills. 
Lad Special Tools for all kinds of manufactaring to 
ca order, Gear and Rack Cutting, Milling and Index 
Drilling to order, 
Lad | Nos, 138 to 143 CENTRE ST.,NEW YORK. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and | 
racks cut from the solid and have 
all modern improvements, are made | 











PUNCHING PRESSES, 


Dies and 
other Tools 


for the manu- 
facture of all 





by special machinery, and sold ve ry | ‘tee pp 

low. | 2 
Gur Key fe ating | Machine | SHEET METAL 

willsave enough in 60 days’ use to pay 

first cost; no shop can afford to do coops, 





Drop Forgings, &. 


Stiles & Parker Press Co., ‘Middletown, 


Conn. 


BRANCH FACTORY AND OFFICE, 59 DUANE STREET, WN. v. 


without one. We have now ready for | 
prompt shipme nt,both Key Seat Ma- 


Send for 








chines and 20 in, Drills. 
Photo, and Catalogue. 




















W.P. DAVIS, North Bloomfield, N.Y. SV 
N. Y. ” 
m 
ORDERS AND CORRESPONDENCE | PRATT & LH J. HWwWORTH 
SOLICITED. Proprietors. to 
th 
pus SHAPER ITAS 26-INCH STROKE. an 
Geeeeeeennegecncgccggaggagiagy mi 
All the adjustments are made without operator moving from his positio! vee 
It is made to act as a SLOTTING MACHINE, and is so arranged that KE) Ni 
SEATS may be cut in any part of a shaft of any length, and from 4inches | 
diameter down, and will plane a block 26/’x 26x20". Has SWIVEL GRADt | 
ATED VISE, two changes of speed, and is geared 36to1. It is very heavy anc m! 
powerful, and is guaranteed to give perfect satisfaction. po 
, Manufactured by -f LODGE, BARKER & co., +f CINCINNATI, 0 an 
q ° . \ 
Manufacturers of Iron and Brass-Working Machinery. we 
ary 
mie 


Ch. 


au 


i Tios.008 











